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Introducing A 486SX System That’ll 
BWw You Away! 


When you look at the features, performance and price of 
Gateway 2000’s new 486SX/25, you might think you’re seeing 
an illusion. Not. No Hollywood tricks here. Just Gateway 
2000’s uncanny ability to bring you unbelievably good values in 
personal computers. 

We postponed adding a 486SX to our line until the 
price/performance ratio made sense. At $2,395, it makes a lot of 
sense. The 486SX/25 is faster than any 386 machine on the 
market, yet the price is what you’d expect to pay for a 386. And 
you’re getting 486 technology, including an 8K internal cache 
and burst mode. This system is also upgradeable to a 
486DX2/50 if your performance requirements grow. 

25MHz 486SX if Loaded ^$2,395 

System Highlights: 4MB RAM ■ 200MB Western Digital' 

IDE hard drive with 64K multi-segmented cache ■ ATI'" 
Graphics Ultra video ■ 14" Crystal Scan 1024NI VGA color 
monitor, up to 1024 x 768 non-interlaced resolution ■ eight 
16-bit ISA slots on motherboard, six 16-bit ISA slots available 
in standard configuration ■ desktop model is standard. 

All Gateway 2000 systems come loaded with two diskettes 
drives, a programmable 124-key Any Key’" keyboard, a 
Microsoft* mouse, MS DOS* 5.0, the new Windows” 3.1 and 
your choice of one application software option. See our 
advertising insert in BYTE for more information on the best 
buys in the PC industry - from your friends at Gateway 2000. 





GArE\m2O00 


''You've got a friend in the business. ” 

800 - 523-2000 


© 1992 Gateway 2000. Inc. All prices are subject to change. Prices do not include shipping. Any Key is 
a trademark of Gateway 2000, Im:. Intel and Intel Inside are trademarks of Intel Corporation. All other 
brands and product names are trademarks or registered trademarks of their re.spective companies. 
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Introducing 
BVKRACnVElMX 
From SunSoft. 

While the 80386 micro¬ 
processor sw'ept in the age 
of 32-bit hardware, most 
users have been forced to 
use l6-bit system software. 

Until now. Enter SunSoft, 
with the answer to your 32- 
bit question: I^TORACIM 
UNIX® system software, the fastest growing 32-bit 
software solution for 80X86 computers. And the 
path to the Solaris® 2.0 distributed computing 
solution with SVR4 for Intel-based systems. 

Here Today. 

INTERACTIVE UNIX 3.0 transfomis your under¬ 
utilized 386/486 computers into 32-bit, turbo¬ 
charged powerhouses, providing an easy to use, 
multitasking, multiuser environment today-not 
years from today. 

It runs tliousands of UNIX and Xenix applica¬ 
tions and most of your favorite DOS applications.With 
award-winning windows technology, INTERACTIVE 
UNIX is as easy to use as a PC. And pop-up menus 
combined with context-sensitive hypertext help 
eliminate the challenge of system administration 
and installation. 


The Path To Solaris 
2.0 With SVR4. 

INTERACTIVE UNIX 
from SunSoft provides a 
path to the future of dis¬ 
tributed computing: Solaris 
2,0. A future based on 
SVR4. Multiprocessing. 
Multithreading. The 3D 
OPEN LOOK® graphical 
user interface. An object- 
oriented environment. Heterogenous networking. 
A future that unites the most widely used RISC 
and CISC architectures. And your INTERACTIVE 
UNIX applications w'iU am on Solaris 2.0. 

From Here To There For Only ^195! 

We're making it even easier to get from here 
to there. If you purchase INTERACTIVE UNIX 3.0 
in any of its configurations before June 30,1992, 
registered users will receive a $195 promotional 
offer for Solaris 2.0 on 80X86 basecf systems. So 
enhance your productivity, power and future with 
one simple call: 1-800-227-9227. See you there. 





INTERACTIVE UNIX* 






Supported omfiguratlons are ilailtd. CJ\ tor sys^iri requireineflL'i lund fijrther details, PronttitiiTml price applies [q onl> nrie topj’ for each qisdifyirtg fucah^e, Itesellers m eli^iMu. Void v.heit pmhiNlid- Suljfeci Prarrwtiw may 

ml at anytime. <>1392 Sun Myemsystems line. All rights rescived Primed m dtr USA. Sun Mlom'stesiw, tit Sun few. and SuLirct ?n- tndcnuiiQ. or wgaeied fodernarb of Sm Ijk. IMFitAttlVE L’WX is a ii»wtereii 

uatfernark of ihe. Koefek CDii^ny. 11>1IX It a Rj^sterctl tnudemtfk uf UNIX S«tern Ijboealdrks; lit Inld ii u le^^tomflraddimikof liile Corfftratfen, SPARC ts i reghaened Endentark of SPARC Intemalkml. Inc. I^ucty bearmg ^ARc tttdt* 
naiifei are bas^d upon m aichltmuic devdqwd. by Sun Mfciscsywnl^. lnc 
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23 MICROBYTES 

DEC hopes its new Alpha 
microprocessor will take it into 
the next 25 years of computing. 

34 FIRST IMPRESSIONS 
TheFaU-SafePC 

The Texas Microsystems FTSA PC 
builds in fault tolerance from 
the ground up. 


37 

Cyrix’s 486 
in 386 Clothing 

The first family 
of 486 clones 
arrives in a 
familiar package. 


40 SPARCs on the Road 

Portable Unix and a lot more. 

42 T444)OSXC, Toshiba 

unveils its new 486 notebook 
with an active color display 


NetMounter, connecting your 
Macs to a file server over Ethernet 
doesn't have to cost a lot 


Networks Connect, Symbioiics 
brings network awareness 
to the Windows Clipboard 

I325VM Floptical, a new kind 
of drive has arrived 


Ad Lib Gold 1000, 

a second-generation audio board 

62 WHAT’S NEW 

The QMS-PS 1700; RangeLAN/ISA; 
PowerPiay; and more. 



114 Intel’s Double-Fast CPUs 

Inters 486DX2 puts 50-MHz power in a 25“MHz system. 


129 Practical Desktop Video, Part 2: Raw Material 
Plan and shoot your own professional video. 

141 Two Steps Forward, One Step Back 

Where do we go after relational databases? 


STATE OF THE ART 


152 3-D: THE NEXT GENERATION OF GRAPHICS 

Overview: Roots and Branches of 3-D 

The use of 3-D graphics is significantiy changing the ways computers 
let us visualize information. The high-end technologies that allow realistic 
images are advancing into mainstream applications. 


167 
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183 
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Photo-Realism 

Photo-realistic 3-D images are now within your grasp with the help of a mix 
of sophisticated techniques 
and an abundance of 
computer power. 


RadiosUy 

Computing the effects 
of indirect lighting for use 
in 3-D rendering. 


Voxels: Data in 3-D 
Now you can use voxels 
to sample 3-D space. 


3-D Displays 

Interactive 3-D display 
technology is a reality, 
although no system 
is the best of all worlds. 


Resource Guide: 
Realistic 3-D Rendering 
and Volume-Imaging 
Software 
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SOLUTIONS FOCUS < 
Precision Times Three 
With micro-based 3-D CAD 
packages, you don’t have to 
rob a bank in order to draw one. 


BYTE Lab Product Report: 
Monitors: Beyond VGA 
The BYTE Lab tests two dozen 
noninterlaced color monitors. 


Downsizing Media: 
3V4-inch MO Drives Arrive 
New 3 Vi-inch magneto-optical 
drives receive mixed reviews. 


Fast Fifties: 

Three 486/50 Systems 
Redefine PC Performance 

The fastest Intel-based systems 
show surprising variation in 
price and performance. 


Edit Video at Your Desk 
StudioMaster Pro helps 
turn a Mac into a professional 
video editor. 

What You See Is What 
You Solve: Mathematica 
and MathCAD for Windows 
Mathematica and MathCAD take different approaches to tackling math problems 
using the graphical Windows interface. 


85 
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370 

372 
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USER’S COLUMN 
Unsolved Mysteries 
by Jerry Poumelle 
A Windows mystery 
revealed; and wrapping up 
the annual User’s Choice 
Awards at Chaos Manor. 

ROUNDTABLE 
Making Sense of 
Multimedia 
Multimedia is flashy, 
but is it practical? 

PRINT QUEUE 
The Methods of Madness 
Game theorists shouldn’t 
play with nuclear weapons. 

STOP BIT 
Digital Deceptions 
Digital video just might 
redefine reality. 

EDITORIAL 

Mac Clones 

LETTERS 

Responses to Chaos Manor 
Windows hassles; statistics 
packages; multimedia 
hype; and more. 


269 

275 

277 



Windows Printer Shines in Speed, Resolution 
LaserMaster’s new laser printer does Windows. 


REVIEWER’S NOTEBOOK 

A local bus/accelerator combo for Windows and two 
parallel-port hard drives. 


Presentation Graphics That Deserve 
an Extra Bow 

Curtain Call makes high-impact 
presentations easy and affordable. 


HANDS ON 


READER SERVICE 

368 Editorial Index by Company 

365 Alphabetical Index to Advertisers 

366 Index to Advertisers 
by Product Category 
Inquiry Reply Cards: 364A 

PROGRAM LISTINGS 

From BIX: Join “listings/frombyte92" 
From Demolink: See ad on page 369 
On disk: See ad on page 362 



283 UNDER THE HOOD 
A Ride on the SBus 
Design goals and operational 
details of Sun’s SBus. 

289 SOME ASSEMBLY 
REQUIRED 

It’s a Multithreaded World, 
Parti 

Multithreaded operating systems 
are becoming the norm. Here’s 
how your applications can 
exploit them. 


300 SOFTWARE CORNER 
Getting from BASIC to C 
A BASIC-to-C translator, 

a Mac application launcher, 
and a Unix version-control 
program. 

301 BEYOND DOS 
OS/2 2.0 Goes Down 
to the Wire 

by Douglas A. Hamilton 
IBM’s OS/2 2.0 Limited 
Availability release is less 
than palatable. 


305 ASK BYTE 

Microsoft responds; setting 
a page frame; and other issues. 
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HOT NEW ZEOS '386 


PC Magazine calls it “the ultimate-power desktop PC!’ 
What will you call your new ZEOS ’486Editors’ Choice system? 
Probably the hottest computer you’ve ever owned! No matter 
how much power you’re looking for, ZEOS has it for you. 

ANNOUNCING THREE HOT NEW PROCESSOR 
OPTIONS: '486SX-25. '486DX2-50 AND '486DX-501 

Go ahead and Pick your Power! ZEOS gives you all the 
options. You can start out by taking a look at the de facto 
desktop power standard, the 386DX-33. Our ’386-33 work¬ 
horse is a great entry point for true desktop power computing. 
But if it’s a ’486 you’re after, hang on to your hat! 


Upgradable. 

Because you’re off to a fast start 
with a 486SX-20 or our brand-new 
486SX-25. The 
486SX is like a 
486DX without the 
built-in math co¬ 
processor. It’s the 
easiest way to own 
the ’486. And for full 
... blown 486i[)X’power, 

ii AmiPm why not opt for your 

^ ovfn Editors’Choice 

I Lotus 1-2-3 g system! 

I -..It’s the ZEOS 

Editors’Choice 

486DX-33. Quite simply, there is nothing else like it. Go with 
the ZEOS ’486 if you want the type of quality, performance 
and value that makes an Editors’ Choice machine. And if it’s 
50MHz you’ve been dreaming about, dream no more. 

Because right here, right now, ZEOS gives you the option of 
’486 50MHz power! We’re talking power unlike anything you’ve 
seen before. Take either the ZEOS 486DX2-50 or the 486DX-50. 
Absolutely unbelievable performance! the price? That’s 
what you really won’t believe; only a couple hundred dollars 
more than the ZEOS 486-33. Amazing. 



AND THArS JUST FOR STARTERS. 

Because ZEOS combines the high speed upgradable proc¬ 
essor of your choice with some of the fastest DRAM made. Both 
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BYTE Topic Index and Author Guide 

Tft/s index helps you find articles that contain information on each of the listed topics. (The topic list changes each month.) 
Combined with the table of contents (page 4) and the Editorial Index by Company (page 368), you can identify articles by type, 

subject, title, audjor, or product discussed. 
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Choose Fiom 4 Great 
Money Saving Ikkages. 

Or Specity¥)ur Own Custom Configuration! 


ZEOS COMPLETE SYSTEM MCKAGE #1 

■ The Processor and Speed of your choice plus future 
upgradabilty! 

■ IMBofHi^ Speed RAM, expandable to a system total 
of 32MB n^t on the motherboard. 

■ 42MB High Speed IDE hard drive with its own cache. 

■ 1.2MB or L44MB Teac* floppy drive. 

■ ZEOS 14" flat screen Hi-Res amber monitor with 
Tilt/Swivel Base. 

■ Shadow RAM and EMS support. 

■ ZEOS/RS 101-key SpaceSaver keyboard. 

■ Two Serial, one Parallel & one Game Fbrt built right 
onto the motherboard. 

■ 7-16,1-8 bit expansion slots. 

80387 math coprocessor 
support for '386 systems. 

■ Rugged ZEOS SpaceSaver 
case with twin cooling fans 
for added reliability and 
product life. 

■ Seven drive bays and our cus¬ 
tom 300 watt power supply 
with built-in surge suppressor! 

■ Iixiudes ZEOS ^ a Day 

Toll Free Technical Support 
and Customer Satisfaction 
Package. 


INCREDIBLE ZEOS MCKAGE #3 

Add even more memory, a larger drive. Arxi more Savings 1 

■ 4 full Megabytes of Ultra High Speed RAM. 

■ Our fast 130MB IDE hard drive with built-in cache. 

■ Teac® L2MB & L44MB FDD's! 

■ Diamond Stealth Hi-Color VGA card/lMB RAM 
(32,000+ colors) plus WinRIX drawing software! 

■ ZEOS 14" High Res 1024x768 Non-interlaced VGA 
Color Monitor w/ Tilt & Swivel. 

■ Lotus 1-2-3 for Windows, Ami Pro 2.0 with Adobe 
Type Manager, Microsoft Windows, DOS 5.0 plus 
a Microsoft Mouse! 


PACKAGES 2, 3 & 4 INCLUDE LOTUS BUNDLE! 


Pkg. #1 Picg. #2 Pkg. #3 Picg. #4 


386-33 

486-SX20 

486SX-25 

486DX-33 

486DX2-50 


486DX-50 


$1395 

$1895 

$2395 

$2895 

$1595 

$2095 

$2595 

$3095 

$1695 

$2195 

$2695 

$3195 

$1795 

$2295 

$2795 

$3295 

$1995 

$2495 

$2995 

$3495 

$2195 

$2695 

$3195 

$3695 


Add $200 to any price for a 128K cache. 486DX-50 
SpaceSaver cose has 6 boys. 


INCREDIBLE ZEOS PACKAGE #2 

We take Package #1 and upgrade your 

ZEOS Modular System to include: 

■ 2 full Megabytes of Rip-roaring RAM. 

■ Our incredible 107MB IDE hard drive 
with its own built in cache. 

■ Both the Teac® L2MB & L44MB 
floppy drives! 

■ Diamond Stealth Hi-(3olor VGA 
card/IMB RAM & Sierra DAC plus 
WinRIX drawing software! 

■ ZEOS 14" Hi Res VGA Mono Monitor 
with Tilt & Swivel Base. 

■ Lotus 1-2-3 for Windows, Ami Pro 2.0, 
plus Microsoft Windows and DOS 5.0, 
plus a genuine Microsoft Mouse! 


Lotus Software 
Bundle! 

For a limited time 
only, order any ZEOS 
Windows system (like 
packages 2,3 and 4 
above) and we will also 
include Lotus 1-2-3 
for Windows and 
Ami Pro 2.0— 
at no additional 
chargel 

without notioe. Please call to c on fir m 


Intematknal Ltd.. 530 5th Avenue, N.W., Sl 


licrosoft Corporation. Z-Cani I 
PhuL MN 5^ USA C19%. 


THE ULTIMATE ZEOS 
PACKAGE #4 

Now, Memory goes to 8MB 
and the drive to 210MB. PC 
Magazine Editors * Choice as a 
486DX-33 Vertical! 

■ 8 full Megabytes of Hi^ 
Speed RAM. 

■ Your screaming 210MB IDE 
hard drive with its own built- 
in cache. 

■ Teac* L2& 1.44MB FDD's! 

■ Diamond Stealth Hi- 
Color VGA caid/lMB RAM 
(32,000+ colors) plus Win¬ 
RIX drawing software! 

■ ZEOS 14" 1024x768 Non-interlaced 
VGA Color Monitor w/ Tilt & Swivel. 

■ Lotus 1-2-3 for Windows, Ami Pro 2.0 
with Adobe Type Man^r, Microsoft 
Windows, DOS 5.0, Microsoft Mouse! 

ORDER NOW TOLL FREE 

800 - 423-5891 

FAX Orders: 

612-633-1325 
Gov*t & Educ: 

800-245-2449 
Outside us 
and Canada: 

612-633-6131 
MasteiCard, VISA, 

Am Exp, Discovei; Z-Card, COD and 
leasing programs. 

GSA #GS00K91AGS5176 
Open 24 Hours a Day, 365 Days a Year! 



Circle 124 on Inquiry Card. 
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ZEOS. Nine 
times Editors' 
Choice. Your 
Best Choice 
as Well! 
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are mounted on your ZEOS system 
board, one of the most advanced in the 
industry. And that’s where your new 
system really begins to shine. 

Because to this we add an incredibly 
fast IDE hard drive and genuine Teac* 
floppy drives. We have located the ports 
for these drives right on the mother¬ 
board along with your serial, parallel 
and game ports. TTie result? Two slots 
are saved givi^ your new ZEOS sys¬ 
tem a total of eight. All this while others 


LowCbst 


are trying to get you to accept fewer slots. It’s part of your 
ZEOS expansion advantage. The slots to expand, how about 
the room? 

This is where ZEOS has performed somethin akin to m^c. 
We call it our SpaceSaver case. Complete with seven drive 
bays (six with the DX-50), this incredible case is actually 
smaller than many cases offering only five drive bays. Plus, 
we’ve also added a second whisper quiet cooling fan. Why? 
Because the cooler a system runs the longer it will last. Now 
that’s ZEOS Value. 

Your new ZEOS system is absolutely loaded with features. 
Like our 300 watt power supply with built-in surge suppression. 
And, every ZEOS system is UL* listed. 

And don’t foiget you’re also receiving 24 Hour a Day Toll Free 
Technical Support, our 30 day Absolute Satisfaction Money 
Back Guarantee, 

Express Parts Re¬ 
placement and more. 

So go ahead. Pick 
your Power, your 
Package, and your 
Price and give us a 
call. Your friendly, 
expert ZEOS Sys¬ 
tems Consultant is 
ready to answer any 
questions you may 
have. Call Now Toll 
Free 800-423-5891. 



ZEOS SYSTEMS— 

A FEW EXPERT 
OPINIONS: 

PC Magazine, 

"Out of 104 
machines from 58 
companies... For 
Overall Excellence 
we selected ZEOS 
International..." 

Inf eWorld, "We 
find the ZEOS '386 
an excellent value. 
Speed: Excellent. 
Compatibility: 
Excellent. Value: 
Excellent." 

Government 
Computer News, 
"Arguably the 
fastest MS-DOS 
and OS/2 micro 
in the world." 

PC Magazine, 
Editor's Choice, 
"The ZEOS blows 
away every other 
computer...a 
smart choice." 

ZEOS SYSTEMS. 

A SMART CHOICE 
INDEED! 

ORDER NOW 
TOLL FREE 

800-423-58^1 
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We've given you the best of 
both worlds... 





rriMfila 


IjabWindow® 2.0 



lflbVIEW»2 


b DOSbosed comfxjtefs 


for Mocintosh computers 


All You Have To Do Is Choose! 

In the 1980s, National Instruments pioneered two paths to the future of instrumentotion. 
labWindows, on outomotic code generation and program development system for the C and 
BASIC programmer. And labVIEW, the first graphicol progromming system to offer ease of use 
without saaificing programming flexibility end performance. 

LabWindows and LabVIEW address oil of your instrumentation needs. You can control 
GPIB, VXI, and RS-232 instruments, and plugin data acquisition boards. You can integrate dota 
onalysis. And, you can build your own graphical user interfoces. 

Today, LabWindows ond LobVIEW are leoding the revolution in instrumentation software. 
Through innovative programming methodologies and powerful development tools, LabWindows 
and LabVIEW are paving two poths to the future-o future in which The Software is the Insiwmenl. 
All you hove to do is choose! 


Call for your free demo disks |512| 794-0100 or (800) 433-3488 (U.S. and Canoda). 





fTtUmOMAL 

kS iMfivnmin 


71w Sojtware is the Instrument* 

6504 Bridge Point Parkway 
Austin, 1X787305039 


AuSidia (031879 9422 • Cotiodo - now died - (8C0| 433 3488 • Denmark |45) 76 73 22 • France (1) 48 65 33 70 
Germany 10891714 5093 *1^102)4830 i892 •Jopon (03)3788 1921 ‘tVellierbncfe (01720) 45761 •Norway (03) 846 866 
Spom 19081604 304 • Sweden (08) 984 970 • Swibetland (056) 45 58 80 • U.K, (0635) 523 545 


ftodjctnotnes tiled one tote r aori a dlherTtespecIwitar^^ ConipatTyrntnes tided are toodemarb a trade nornes of iherfrespeclMCQtnporiiei 
^Copyright 1991 NaitonoiltuJrun«nbCa|^ All nghis reeved. 
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Exotic Excursions 
23 Cajun Court 
New Orteans, LA 3€857 


May 15» 1992 




Steve Sullivan 
8762 W. 180lh PL 
San Diego, CA 98034 


/ 


Dear Steve: 



During the past two years Exotic Excursions has seen a record 200% growth in revenues. This 
success has been exciting, but we now must adjust for our very fast growth. The size of our office 
impedes proper customer service and is inadequate for the increased level of store trafflCn 


1 propose that we open another Exotic Excursions office, since our phenomenal 
grow^ of the past three years is likdy to continue. 


Thousands of potential clients mil attend the grand opening of the new 
Exotic Excursions office. 


My staff are currently inspecting some potential locattons in the Bay Court Plaza. Rental agents 
have told us that almost 10,000 people pass through this retail space weekly on their way to 
offices, restaurants, and shops. The table below shows cost projections for three different space 
con^guiations. 


I^ation 




Court A 
Court B 
Court C 


Floor 

Meeting 

Bath 

Street 

Cost/Sa. 

4500 

N 

Y 

Main 

$2100 

2100 

N 

N 

Main 

$590 

3400 

Y 

Y 

52nd 

$1000 


I recommend that we lease the Court C 
It is -- 


Exotic Excursions 

23 Cajon Court 

New Orleans, lA 3oS:>/ 


iorUa^ 



S^finge. 













No wonder 

Wonffferfect users prefer 
Word for Wndom 
It has easy 
written all over it 


In a recent test 
conducted by the 
National Software 
Testing Labs (NSTL), 
nearly eight out of 10 
WordPerfect' for DOS 
users preferred 
Microsoft Word for 
Windows" 2.0 over WordPerfect for 
Windows. The reasons were plenty 
They were amazed at how Word 
for Windows put them one step away 
from accomplishing everyday word pro¬ 
cessing tasks with, in many cases, one 
simple click of the mouse. Which may 
have surprised them. But it didn’t sur¬ 
prise us. After ak, we designed Word for 
Windows around them. 

Every week during the develop¬ 
ment of Word for Windows, we invited 
WordPerfect users to bring in their 
letters, memos, or whatever business 
documents they use in their own jobs, 
and try them out using Word for 
Windows. Our Product Development 



people at Microsoft called these sessions 
“usability studies.” Which is just a fancy 
shorter way of saying “what-do-people- 
use-a-word-processor-for-and-how-can- 
we-make-it-easier-for-them-to-use-it.” 

These studies not only helped us 
to design features that make everyday 
tasks easier, but helped us to make the 
more advanced word processing fea¬ 
tures like grammar checking, drawing 
and charting, easier to use as well. 

See for yourself vdiy nearly eight 
out of 10 WordPerfect users preferred 
Word for Windows, and take advantage 
of our special $129 offer,* by calling 
(800) 323-3577 Dept. Y74. If, for any 
reason, you’re not completely satisfied 
with Word for Windows 2.0, we’ll gladly 
return your purchase in fuUr* If you’d 
like, we’ll also send you the files you 
need to test Word yourself. Then you, 
too, can have the last word on ease. 

Mkmsoft 


*0^r gtioti iarrnit iiceKms MuJUMateT WnrdSiar* MS* ¥/itrd for MS-DOS* mtfts for cfifrder ^ (i^ispwBi%/3iW2.Limil ane peTCvslom€r. REseUcTprites 

mtjy mty. CaUfor sy^em reijairemeitts. * rr ntrl any wfam theprodad to Mkrosafl wilka 90days wiikpTiu^ofpvrTkaseforafitJl r^nd. oidy m tkt SUltes- 7b recme fmtftko SSTL test 

In tkf Uni^^^d ^ates, call 323<i577, y74- ^inf^aiioif mly: In Canada, call (SOOi S63^048j outside the U.S, and Canada, tail fSOG) 936-S661 © Cnrporatvin. Ad reservEd. Prinied in ike WH Mkrsst^, MS, and 

l^DOS ai^ rEgalered tFadcmarks and Windows is a imdimafk of Mkmsofl Corporaiion. w?rdf\rffct k a r^ikieDid trademark Wbrdlktrfecl Carp. 







DENNIS 

ALLEN 


Mac Clones 


I s there rcx)m for a Macintosh-clone market? A com¬ 
pany called NuTek in Cupertino, California, thinks 
so. At CeBIT, the world’s largest trade show for 
computers in Hannover, Germany, NuTek quietly in¬ 
troduced what could be the basis of a Mac-clone 
industry. 

What NuTek is selling is a set of three chips with an op¬ 
erating system that the company says lets hardware mak¬ 
ers build Mac llci-compatible 
systems. In a nutshell, NuTek 
.says that its chip set emulates 
the ROM inside the Mac, and, 
when used with NuTek’s op¬ 
erating system, a manufactur¬ 
er can easily build .systems that 
run Mac software. 

To get around actually clon¬ 
ing the Mac user interface, NuTek incorporated Motif 
as the user interface bundled with its operating system. 
Motif, which is better known in Unix circles, is similar 
enough to the Mac u.ser interface that most folks won't 
mind the differences. 

I saw a working system-board prototype, which was 
also designed by NuTek, that u.sed the chip set. The board 
uses a Motorola 68030 CPU chip, and it supports Ap¬ 
ple’s NuBus to accommodate add-in cards designed for 
the Mac. NuTek plans to sell the lx)ard or just the chip set 
to hardware makers at prices that should result in com¬ 
petitively priced Mac Ilci-compatible .systems. 

Ba.sed on the demonstration alone, it’s impossible to 
say whether NuTek has accomplished all that it claimed. 
You can bet that BYTE will fmd out, though, and you can 
expect to fmd a story that delves into the technical mat¬ 
ters in our next issue. 

The bigger question for now is whether there ought 
to be a so-called Mac-clone market. That’s a particular¬ 
ly tough question for Apple, which has done everything 
it could to block such efforts by dogmatically filing “look- 
and-feel” lawsuits. 

The problem for Apple—as surely CEO John Sculley 
must realize—is that the installed base of computers run¬ 
ning Mac software has been limited to only what Apple 
sells. I suppose it’s nice to have the entire pie to yourself, 
but sometimes that means you will have to settle for a 
smaller pie. 

Think about it this way: If you were a software de¬ 
veloper, would you pour your efforts into developing a 
product for Mac or DOS systems? If you’re looking for 
the largest market potential, you’d have to answer in fa¬ 


The possibility of a 
Mac-clone market raises 
the question of whether 
there should be one 


vor of DOS. There are simply many more DOS systems 
than Macs. Period. 

The bad news for Mac users is that most of the software 
development occurring right now is not for the Mac—it’s 
for DOS and Windows. Sure, much of that software will 
eventually be ported to the Mac, but meanwhile the lead¬ 
ing edge that Apple sold Mac users will evaporate. With¬ 
out that leading-edge appeal, it’s unlikely that the Mac 
will prosper, and the Mac will, in effect, become just an¬ 
other Windows machine. 

That’s not bad news just for Mac users, that’s really 
had news for everyone. As computer users and buyers, we 
need alternative solutions. Generally, that’s what Apple 
has offered—a viable alternative to DOS systems and 
DOS applications. But as software development efforts 
are lured away from the Mac, Apple’s alternative may not 
be so viable. 

Things don’t have to be that way. If Apple were to 
simply condone a Mac-clone market by licensing its 
technology and stop intimidating smaller companies with 
dubious look-and-feel lawsuits, the tide would turn. A 
number of Asian manufacturers would jump at the chance 
to build Mac-compatible systems. There’s also a ready 
market waiting—those who would like to run Mac soft¬ 
ware but are deterred by the relatively high cost of Macs 
and buy PCs instead. 

For Apple, there’s money to be made in licensing its 
technology. There’s even more money to be made in ex¬ 
panding the Mac market and attracting more software 
developers to write the kind of software that has separated 
the Mac from the PC. There’s no money to be made, 
however, if a lack of new software for the Mac sends 
buyers to the PC makers. 

Whether NuTek’s chip .set is the start of a Mac-clone 
market is uncertain for now. What is certain is that there 
is a definite need for Mac-compatible machines. A lot 
will depend on Apple. Apple staked its reputation in the 
198()s on being an industry maverick. What Apple does 
now will determine its position for the rest of the decade, 
and we’ll learn whether Apple wants to be a true indus¬ 
try leader or just part of the herd. 



—Dennis Allen 
Editor in Chief 
(BIX name ^^dallen^*) 
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Unleash the power of the C 
with Borland 0++ 


BORLAND 

SiA'’PU:ATtONFHAAtf'AO«f:S 



Professional C programmers are choosing 
object-oriented C++ because they know it 
increases productivity. And the C++ they’re 
choosing is from 
Borland. Borland® 
C++ & Application 
Frameworks gives 
you amazing code 
reusabihty, extensi¬ 
bility and easier 
maintenance. With more than 650,000 copies 
of Borland’s C++ products in use, Borland 
C++ sets the standard. 

C anilC*+ for DOS a/rtf Windows 

Borland C++ & Application Frameworks is the 
#1 choice of professional C and C++ program¬ 
mers for Windows and DOS apphcation 
development. The third-generation C++ 
compiler fully supports the AT&T CFRONT 
3.0 standard C++, including templates! The 
powerful C compiler billy implements the 


INFO 

WORLD 


PRODUCT 


OF THE 
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ANSI C standard. And 
the Application Frame¬ 
works dramatically 
reduce your development 
time with sleek user 
interfaces and high-level 
objects that bolt right on 
to your application with 
just a few lines of code. 


The C-H- you can rely on! 


Borland C-h- & Application 
Frameworks Includes: 

• ObjectWindows"* for Windows 

• Turbo Vision"* for DOS 

• Complete source code for both Application 
Frameworks and the runtime libraiy 

• Borland C++ 3.0 

Borland C-h- 3.0 includes: 

• Full C++with templates 

• ANSIC 

• Global optimizer 


Precompiled headers 

Windows Development Environment 

DPMI support 

ObjeetBrowser"* visually displays classes 
EasyWin"* converts DOS apps to Windows 
Resource Workshop to create Windows 
dialogs, menus, bitmaps, icons and more 
WinSight™ message tracking utility 
Turbo Debugger® for DOS and Windows 
Turbo Profiler"* for DOS and Windows 
Object-Oriented Turbo Assembler* 


Borland makes your transition 
from C to C-H- easy! 

Borland has created two video training packages, complete with workbook and 
sample source code that you can plug right in to your program. And now with 
your order, you can get one FREE (retail value $99.95), If you buy Borland C+ 
($495 suggested retail price*), you’ll receive the World of C++ video training 
package cd)solutely free. If you buy Borland C++ & Application 
Frameworks ($749 suggested retail pric'e*), you’ll get World of 
ObjectWindows for C++ FREE. 

See yeur dealer today or call now, 
1-800-331-0877, ext. 5335 

ACT NOW! Offer ends May 31 




BORLAND 

The Leader in Object-Oriented Programming 

*AII prices are in U.S. dollars. Dealer prices may vary. Offer good in U.S. and Canada only. Copyrights 1992 Borland International, Inc. All rights reserved. All Borland products are trademarks of Borland International, Inc. Bl 1480 
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The Pinnacle 


I The top. The leader in optical storage. Since 1988, 
Pinnacle's been the world's leader in optical storage solutions, shipping 
more systems than any other compony. 



I the Pinnacle Micro REO-I30S rewritable optical drive 
featuring the new Sony 3.5” mechanism. With its 38 msec access time, 
the REO-130S is the perfect storage solution for personal computing, 
desktop publishing, multimedia, data distribution 
and backup. 


CoraiKiriy 

Par D4ik 
Prif 

P«r Ot>k 

CApOcity 

PrE» F»r 

5 [Mika 

Cpp^cify 
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II 

Pinnacle Micro IIF0'130S 

sn 

129 MB 

S395 

940 MS 

S1995 
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90 MB 
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450 MB 

1 1149 

Syqi»5t'“tPLI)8a 

229 
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440 MB 
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Pricing advantage 


I over Bernoulli® and SyquesT” Pinnacle's REO-i 30S 
offers 0 lower cost per megabyte compared to its magnetic storage 
competition. Users now need fewer disks while getting more storage 


capacity at a lower price. 

Trodomork Otmars: RIO 1305 of nnmde Jiiiia. he.; FIJ of Pergidiiiai Lend, letj lyguMt of SyqMil Totfi Hegt^wnd Owoirs: BertHul of toifugo; PHclng otqijind iticlly bon moniHaclurin «11-5-91. 
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Optical Technology 


I has distinct advantages over the Bernoulli'^ and 
Syquest™ technology. Since optical drives use loser technology to store 
information there is no chance of head crashes. 3.5" optical has a much 
smaller footprint than 5.25" magnetic but holds 401^ more data. 


Reliability 


I of optical media is 15 years (shelf life] - that's 3 times 
longer than Bernoulli'^ and Syguesf" magnetic disks. Since the 3.5" 
cartridges are removable, optical remains the most secure way of storing 
your data into the future. 


iL'BIfiMHiilfiiTiH for 3.5" optical disks have both ISO and ANSI 
standards to support the technology, while Bernoulli'^ and Syquesf 
have none. Each 3.5" disk can be recognized in any 3.5" ISO/AHSI 
standard opticol drive. 


BlilkliTiiiBffiBtWTIl is clear. Pinnacle Micro dominates the optical 
storage industry by offering the lorgest selection of 3.5" and 5.25" 
optical drives and disk chongers. Interface kits are available for MAC, 
SUN, DEC, IBM and compatibles. The Pinnacle. Your next storage system. 
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LETTERS 


Bugged by Windows 

I n **Why Wail for NT and Wiii32?” 

(December 1991), Walter Oney men¬ 
tioned that “bugs surfaced in WIN- 
MEM32.“ I was wondering what those 
bugs might be. 1 called Microsoft, but it 
did not acknowledge any bugs in the cur¬ 
rent version of WINMEM32. 

I was also wondering about the flat 
model. Oney certainly makes it sound like 
the way to go, but I haven *t been able to 
figure out how you can have multiple in¬ 
stances of a flat application. Ami simply 
not thinking hard enough? Or did Oney not 
mention this as a negative of using a flat model? 

Ken Brown 
Battle Ground, WA 

My information on bugs comes from statements made by 
two compiler vendors in public forums, ! would expect the 
bugs to lie in the area of reallocation. The comments 
came from high-level people, and they may have been re¬ 
ferring to problems (hat surfaced when they tried to use 
WINMEM32. Among these problems are that some appli¬ 
cation programming interfaces require that Global- 
Handle {SELECTOROF(ptr) ) be valid, and the selector 
returned by WINMEM32 won ? have a handle; and regu¬ 
lar Windows interrupt handling won Y work for inter¬ 
rupts coming from a S2-bit code segment. 

sbu *re right that you can Y have multiple shared in¬ 
stances of a flat-model application, because the code has 
linear address pointers to the data. Sharing requires 
either a nonflat data selector (which has its own associ¬ 
ated problems} or different page tables per instance. My 
feeling, however, is that any application that requires 32- 
bit power is so large that you wouldn Y want two of them 
running at the same time ,—Walter Oney 


Ample Waves of Data 

W e appreciate that Minitab was included in Peter 
Wayner's review of statistical software (“Ample 
Waves of Data: Five Tools to Help You Stay Afloat,” 
January) and would like to provide additional information 
that we believe will be of interest to BYTE readers. 

Wayner states that “if the user interface is one of the 
selection criteria you care most about, you should buy a 
Mac or wait for a Windows version.” However, release 
8 of Minitab, which began shipping last November, has a 
user interface that was designed following Windows 
guidelines. And since it operates under DOS, the user 
doesn*t need to change operating systems. We under¬ 
stand that your review was completed prior to this version 
becoming available. 

Wayner says that “large parts of Minitab’s manual 
cannot be understood by statistics novices” and states a 

WE WANT TO HEAR FROM YOU. Address correspondence to 
Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH 
03458, or send BIXmait c/o ""editors. " Your letter may be edited 
for length and clarity. 


preference for.a competitor’s manual that 
includes case histories. The Minitab Hand¬ 
book, a basic statistics text of over 300 
pages of statistical analyses and examples, 
ships with every copy of Minitab sold at 
retail. Also, a number of statistical text¬ 
books use Minitab in their analyses, as do 
specific Minitab supplements to many lead“ 
ing statistical textbooks. Our records 
show that these materials were shipped to 
BYTE. 

Wayner states that, at press time. Mini- 
tab had introduced a separate package for 
manufacturers who do quality-control 
analysis. In fact, qua lily-control capabUi- 
ties have been included in Minitab since 1989, as is our 
Quality Control and Improvement Supplement, which we 
also shipped to BYTE. 

Finally, we are concerned about the statement “Mac- 
based analysts should be wary of using either Minitab or 
Systat with difficult numbers.” This could Lead some 
readers to mistaltenly infer that computations done by 
Minitab’s Regress command arc suspect, in fact, it is 
very reasonable for a statistical package lo warn of insta¬ 
bility and refuse to proceed in some situations. 

One of Wayner’s test cases used a response variable 
Y = 1 ,2,,.., 9 and a predictor variable X= 10001, 
10002,..., 10009. This problem is unstable in the sense 
that relatively small changes in the input (in the sixth 
significant digit) can result in relatively large changes in 
the estimated intercept and slope (in the second signifi¬ 
cant digit). Thus Minitab will refuse to solve the problem 
unless you use the Tolerance subcommand. 

Elizabeth Edmonston Clark 
Public Relations 
Minitab, Inc, 
State College, PA 

/ did not know about the new version of Minitab, and I 
regret that I did not receive The Minitab Handbook and 
the quality-control supplement. The DOS version with 
the Windows-style user interface sounds like a good 
addition. 

The section on numerical stability did not do Justice 
to a topic that has generated thousands ofPh.D. disserta¬ 
tions over the decades, but it did touch on some of the 
deeper problems about the way in which statistical pack¬ 
ages deal with numbers. 

My comments about Minitab's numerical stability are 
based on its conservative approach to ilTconditioned 
problems. The software never made mistakes; it just 
balked at solving some problems. So did SPSS and Systat, 
When the problem was inverted, Minitab, Systat, and 
SPSS changed their minds and sailed through the problem 
without complaint. This is because most statistical pack¬ 
ages look at only half of the numerical stability of a prob¬ 
lem. Several of the other packages got the right answers 
in both formulations. Neither Minitab nor any other pack¬ 
age presented wrong answers. 

When I did the review, / didn Y have access to any 
source code or any details of the implementation, so I was 
forced to view the software as a black box, (Users will 
have the same problem.) I decided that the best software 
was the software that presented the right answers as 
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Vermont Views® 

Portable user-interface 
development 

for DOS, UNK, 
POSK, AmS ... 


Test drive 
the 1st choice 
yourself. 

C^l for your 
FREE demo kit? 
800-848-1 248 U5«P can 


(Please mention “Offer *303”) 



Vermont 

Creative 

Software 


Pinnacle Meadows 
Rlchford. VT USA 05476 
(802)848-7731 fax;(802) 848-3502 
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The lEF works* For Aetna 
For Rhone-Poulenc Rorei 


The success of Texas Instruments 
I'CASE product is proven—in the field. 


There is an integrated CASE 
product that works. It works 
now...and it works well. 

The or Information 

Engineering Facility™, is in use 
now by successful companies, 
large and small, all over the 
world. 

Major gains in 
productivity, quality, 
and maintainability. 

Productivity gains in initial 
development are hard to 
measure, but reports of Z-to-l 
improvements are fairly com¬ 
mon—and some go as high as 
5-to-l. 

Quality improvements are 
dramatic. Users are getting 
more of what they need to run 
their businesses. Systems get up 
and rurming easier and faster. 

As for maintenance, a 
Gartner Group study showed 
that, even back in 1990, more 
than 80% of lEF developers 
were getting gains of from 
2'tO'l to 10-tO'l. 

Now, develop on PC 
and generate for 
DEC/VMS, UNIX. 
TANDEM, WINDOWS 
available soon. 

Die lEF has generated applica¬ 
tions for IBM mainframe 


environments (MVS/DB2 under 
TSO, IMS/DC and CICS) since 
early 1988. Now you can de¬ 
velop systems in OS/2 and 
automatically generate for DEC/ 
VMS and some UNIX plat¬ 
forms. TANDEM, Microsoft® 
WINDOWS, and more UNIX 
will be available soon. 

Developers give lEF 
highest rating in 
COMPUTERWORLD. 

COMPUTERWORLD 

magazine’s 
“buyer’s 

scorecard” showed 
that developers 
ranked the lEF first 
among all I-CASE 
products in the study, particu¬ 
larly in the areas of application 
quality, programmer productiv¬ 
ity, and value for the dollar. 

New tutorial provides very 
fast, friendly lEF training. 

We believe our new Rapid 
Development Tutorial is a 
breakthrough in CASE training. 
We gave it the broadest possible 
beta test—more than 100 
companies participated. Devel¬ 
opers were able to learn to build 
systems with the lEF more 
quickly than ever before—some 
in as few as five days! 


Special “Starter Kit” offer 
combines new tutorial and 
full-capability PC toolsets. 

The new lEF Starter Kit will 
give you everything you need to 
start building systems with 
l-CASE on your OS/2 PC. 

Along with the tutorial, the 
kit includes our standard OS/2 
PC analysis, design and con¬ 
struction toolsets as well as 
testing and code generation in 
C. (A COBOL compiler is 
optional and priced separately.) 

There’s also 90 days of “hot¬ 
line” support. 

The kit is priced at $10,000 
(limit one per customer com¬ 
pany). That’s about one-half the 
regular cost of the toolsets. 

If you’re not convinced that 
the lEF can work for you, here’s 
a chance to see for yourself—at 
a special low price and (with the 
new tutorial) in a very short 
time. 

To order an lEF Starter Kit, 
or for more information, 
call 800-527-3500. 

Government purchasers, please 
reference GSA OSOOK92AOS5530 


wy Texas 
Instruments 


©1992 Tl 

Informition Engineefing Facility and lEF are trademarks of Texas Instruments. 
Other product names listed are the trademarks ol the companies indicated. 
230015-R2 





Garget. Rolls-Royce 
[]!anadian Airlines. 



Our first major project was a mission-critical 
;ystem lor our Managed Care operation. 
Jonventional development would have taken 
years...with the lEF, we built the first 
elease in only 13 months. The lEF is now our 
lompany CASE standard.’' 

Richard F. Connelt 

fP, Information Technology 

tETNA 



The lEF offers dramatic improvements in 
)roductivity, yet ifs easy to learn. One 
ixample: We trained 23 developers, including 
IB new hires, and then completed a large 
irder processing system—300 transactions 
-all in only 20 months.” 
fenkat (Vinnie) Tiruviluamala 
lirector, CPC/CPPC Information Systems 
iONY Corporation 



Your new lEF tutorial was a way to quickly 
)ecome familiar with the lEF and see how 
he lEF will allow quality systems to be built 
‘ery quickly. I feel I now know how to build 
.ystems using the techniques described." 
toger Strand 

tppi [cation Developnient Consultant 
-irst Federal Lincoln 



“MERLIN is mission-criticah—the most far- 
reaching business systems initiative we’ve 
ever undertaken. Over 400 transactions are 
in production, with 800 more to be added in 
the next three months. We could not handle 
this scale and complexity without lE/IEF.” 
Wat Budzynski 

Head of Operations, Systems/Computing 
Rolls-Royce Aerospace 



“We used an lEF frequent flyer template to 
build our 'Canadian Pius’ system. A major 
redesign, estimated at 4-6 months using 
previous methods, took less than a month. 
Now we're providing better customer service, 
and maintenance costs are greatly reduced." 
Bill Palm 

President, Canadian Technology Services 
Canadian Airlines 



“The lEF tutorial is very well done. I feel 
comfortable with this software and I have 
acquired the skills to build simple systems. 
The tutorial is a very fast and effective means 
of evaluating the capabilities of the lEF.” 
Margaret Kubaitis 
Research Programmer, IS&S 
University of Illinois 


♦ 

Sony. 



“With previous methods, we would have had 
to compromise on an ’okay’ 10-screen Lease 
Accounting system. With the lEF, our users 
got everything they wanted—an outstanding 
40-screen system—in the same time. They 
are requesting the lEF for all future systems." 
Tom Jeffery 

Sr. VP, Information Systems 
Target 



“Our new Customer Order Services Marketing 
Information System—over 500 transactions 
and 250 entEties—is in production. Quality is 
excellent and our users are very pleased. 
Dedicated people armed with the lEF advan¬ 
tage have made COSMIS a success." 

James R. Engle 

Diractor, Systems and Programming 
Rhone-Poulenc Rarer 



’The lEF tutorial is put together very well and 
quickly illustrates how to construct a system 
using the lEF. It gives one the basics to start 
getting the job done. I feel I am prepared 
now to build simple systems using the lEF." 
K. E. Peacock 
Data Administrator 
City of Saskatoon, Saskatchewan 
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LETTERS 



often as possible and didn V balk at solving a problem 
unless it had to. Software designed this way is more 
usable, and that's why / liked SAS. It warned about po¬ 
tential problems and went on to present the correct 
answer. This is the best of both worlds. Minitab was 
more conservative.^Pti^r Wayner 


Lee Out of Control 

O n reading Leonard Lee*s "Computers Out of Con- 
tror" (February), my first reaction is to fear his rec¬ 
ommendations. They scare me! Progress in software en¬ 
gineering cannot exist without innovation, and innovation 
cannot exist without an open and creative atmosphere 
within which to experiment. Such an atmosphere cannot, 
however, exist with Lee's proposals. 

What would the state of the art be if it had been regu¬ 
lated just 10 or 20 years ago? How many advances would 
have been lost? Would we just now be hailing software 
such as DOS 1.0 as the ultimate in programming? 

Lee points out various examples of software failure 
but ignores the merits of the same programs. How many 
Scud missiles would have gotten through without the 
[Patriot Missile System] software? How often would 
phone service be disrupted if operators had to manually 
oversee those same 12 million calls? 

The truth is that no human being is error-free—even 
software engineers make mistakes. What is needed is not 
alarmism. The sky is not falling. Better and more ex¬ 
tensive verification should be mandated for all software 
that involves humans. But don't shackle the engineers 
unless you prefer to live in the dark. 

Scott Huntwork 
San Bernardino, CA 


Overhyped on Multimedia 

I am a novice to the computer world, but not to current 
digital technology—I've run a recording facility for 15 
years. I am writing to you about the chaos surrounding 
the overhyped and underdeveloped multimedia standard. 
After spending a small fortune on hardware and soft¬ 
ware in the last year, Tve come to the conclusion that the 
industry consists of a bunch of idiots. 

The technology is there, so why do companies set 
such low standards for audiovisual applications and mis¬ 
lead buyers time and time again? I bought a sound board 
that specifically states 44.1-kHz sampling rates and 
stereo, only to find that it samples at 44.1 kHz in mono 
but at 22 kHz in stereo. To boot, it wasn’t 16-bit, but 8- 
bit sampling, which sounds like a 1960 pocket radio. 

Where are the Windows extensions? What about the 
people out there who have video-capture boards, se¬ 
quencer software, MIDI cards, and high-end animation 
packages and need to combine them all for presentation 
purposes and video projects? It seems that multimedia 
is just another way to push expensive software and hard¬ 
ware on the public with no interactivity other than to 
watch somebody’s creations. 

What about people like me who create for a living? 

Do I need an expensive read-only CD-ROM drive when I 
own digital mega decks and produce CDs for the music 
market? The answer is no. Many of my associates feel the 


same way, that multimedia is just another ploy for a 
quick buck and that companies have no intention of creat¬ 
ing a true interactive platform. 

Multimedia also means to create, and interactive 
doesn’t mean just clicking a mouse button. 

Richard Spychaj 
Metuchen, NJ 


Windows 3.1 Chaos 

I want to thank Jerry Pournelle for his January col¬ 
umn. 1 run Windows 3.0 with QEMM and Norton 
Desktop. I will think long and hard before attempting to 
install the Windows 3.1 upgrade, I will back up every¬ 
thing and cross all my fingers and toes! 

David A. DeVere 
Pittsburgh, PA 

I'm still using Windows under Desqview; DOS applica¬ 
tions lock up Windows at random intervals on my system. 
No one seems to know wAy.—Jerry Pournelle 

J erry Pournelle’s Windows3.0 "configurationtribu¬ 
lations” could have been partly solved by restoring 
Windows from the WORM drive, rather than installing 
it from scratch. Here’s another suggestion: Simply use a 
compression utility like PKZip to compress Windows 
directories into files on another logical drive. My Win¬ 
dows directory is in D. I create E: \W and E: \ W\S 
and then use PKZip to compress all the files m D: \ Win¬ 
dows into E: \W\W.ZIP. The files in the D: \Win¬ 
dows \ System directory go in E: \W\S\S.ZIP. Having 
all the files compressed into a single file makes them 
invisible to the Windows installation program and makes 
recovering them easy. 

I also have a batch file that I run before shutting down 
my computer that updates important files that have re¬ 
cently changed (e.g., PKZIP ^u E: \E\W_IMPORT 
D:\ WINDOWS\^.PIF D: \ WINDOWS\ and so 

on). Rather than updating the large E: \W\W.ZIP file, 

I prefer to use the smaller E: \W\W_IMPORT.ZIP file. 
This is not a substitute for a separate media backup, but 
at least this method makes recovering Windows and other 
changed files easier. 

Dave Vales 
Moscow, ID 

Alas, that WORM drive is connected to a different ma¬ 
chine, But, of course, you're right.—Jerry Pournelle 


FIXES 



• In “File Servers Face Off" (February), Tangent’s 
Multi-Server included four 330-MB SC^ hard drives; 
the features table listed four 165-MB SCSI drives. 

* The price for Intel’s Net Satisfaxtion products in¬ 
cluded in "The 1991 BYTE Awards” (January) is incor¬ 
rect. The Net Satisfaxtion server software sells for 
$799. The Net Satisfaxtion fax board for the PC is $499. 
We regret the error. ■ 
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The ThdbGzpmifuks instant 
access to 36 mntn^. 


Introducing 36 shortcuts to 

de\doping Windows-based 
applications. 


Take all the great controls that help to make the Microsoft* 
Visual Basic™ programming system a smash hit. Add 21 more. 
And you’ve got Visual Basic 1.0 with Professional 'Rolkit. 

It comes with the handy click-and-drag tools you see here. 
Including brand-new controls like MDI Child. And Grid (for 
spreadsheet forms). Plus a Graph control, 3-D controls, and 
even spin buttons. Together, they let you build custom software 
with the kind of functionality you’ve only imagined until now. 

And for even greater convenience, you also get tools such 
as the online Windows API reference. 

All of which means you can now create sophisticated, 
full-featured programs. For everything from vertical applications 
to broad-based utilities. 

So call (800) 541-1261, Department Z87. i^k us about 
new Visual Basic 1.0 with Professional Toolkit. And make short 
work ofWindows-based applications. 

® Mkm^ Oftpfjfrvftkm, M niiWs Fnnttd «the USrA, /vr ma/f if^nmtvfn the SO IMtxd St&ties, mU 542’U6L D^. 

mtsidt the US. tad ^nada. asUt mm mS mm. Ciatomm m Catwta. aiU (S00)563-904K Mkrosa/t is a rvgiskml imdfmatit and Vtsusi Bssk and 
WUndoiin mr Ctupomtka. 


PROGRAM ME R'S TIPSH 


Key Feotures 

• Complete application development system * OLE (Object Linking and Embedding) 

for professional programmers. Client control with OLE 1.0 support. 

• Grid control with row and column support. * Widows API online reference. 

• MDI (Multiple Document Interface) Child * Windows Help Compiler for creating 

control for creating child windows. .hip ffles. 

• Graph control with complete charting * Extensible via dynamic link libraries 

functionality. (DLLs) and DDE, 

• WindowsforPen computing controls. * Setup Kit for easy user installation. 

• MCI (Media (Control Interface) control for • ,EXE files may be distributed runtime 

Multimedia applications. and royalty free. 


•Take advantage of the Common 
Dialog control to instantly amte 
File C^en, File Close, Color, and 
other standard dialog boxes. 

•Use the MDI Child control with 
a “Window” menu option where 
‘Tile’, ‘Cascade’, and ‘Arrange 
Icons’options are included for the 
MDI child windows. 

Micmsott 
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FUL 486SX. GOING. 







You can use our credit card¬ 
sized memory modules to 
expand stan^rd2MB RAM 
£ 0 10MB ior added speed arui 
capabi li riffl. 


Behold the newTbshibaT4400SX 
notebook—the first 486SX computer 
to offer all the power and performance 
of a desktop computer wMe freeing 
you from the tyranny of the nearest 
electrical outlet. 

For starters, the T4400SX offers 
a 25 MHz 486SX microprocessor with 

8K internal cache, 
upgradable to a 
fdl 486DX. Plus 
an 80 MB hard 
drive and stan- 
dardZMBRAM, 
expandable to 
10 MB. 

TheT4400SX 
is the only notebook computer that 
offers a high-speed Gas Plasma screen, 
which means no mouse blur. And its 
100:1 contrast ratio delivers seven times 
the contrast of a typical LCD display. 

Or if you prefer, you can choose 
our 9.5"diagonal LCD display, the most 
state-of-the-art LCD available, with 
uncompromising clarity from the black 
and white ultra thin screen. 

Both offer a 640x480 VGA high- 
resolution display as well as the gramme 
versatility of 16 gray scales 
for the gas plasma screen 
and 64 gray scales for the 
LCD screen. 

For familiarity and ease 
of use, the T4400SX has a full- 
function keyboard with standard 
size keys and key spacing. 

The Nickel Cadmium bat¬ 
tery provides more than three 
hours of computing power. Our 
AutoResume feature allows 
you to shut down and start up 
precisely where you left off 


i U. lU. J.UCI.X^LU.L y CLL L\. 

connectivity; there are built-in parallel, 
serial, video, keypad/board, mouse 
and bus expansion ports.Theres ev 


even 

If you choose the 
93^diagonalLCD 
display, you get 
‘yeT:satifct 3 f of 64 
gray scales as ujell 
as nigh-resoltuion 
640x4S0VGAon 
the blad< and ivhite 
ukra thin screen. 

a dedicated modem slot for an optional 
internal ceUular-ready,9600 bps fax or 
standard modem. 

All that in an ultra-strong 11.7" Wx 
8.3" Dx2.2" H carbon fiber-reinforced 
case weighing only725 lbs that fits into 
half a briefcase. 

If you’d like to know more about the 
THOOSX notebook computer, or any 

On diose occasions 
when youTE actu¬ 
ally at your desk, 
you can plug your 
T44(mXinio 
OUT optioTurl Desk- 
Station IV w/it/i 
all standard 
desktop hard- 
ware connec¬ 
tions and ex¬ 
pandability. 




of our full line of Toshiba portables, call 
usatl-800-457'7777. 

We’ll send you information that 
can lead to only one conclusion about 
desktop computers: 

Going. Going. Gone. 

In Touch with Tomorrow 

TOSHIBA 


ffiOOSX 






























CORELDRAW 
SURGES TO 
NUMBER ONE 
IN SALES 



INGRAM 


MICRO 


PC 


Best Sellbs Lst 


NOVEMBER 1991 


WEEKS 

RANK ON CHART 


Based On Actual Units Shipped (U.S.) 


( 716 ) 423-8200 


■ DESKTOP PUBLISHING & GRAPHICS 

1 37 (OREL DRAW • COREL SYSTEMS 

2 176 PAGEMAKER • ALDUS 

3 10 HARVARD GRAPHICS RELEASE 3.0 • S0F1WARE PUBLISHING 

4 42 ADOBE TYPE MANAGER FOR WINDOWS • ADOBE 

5 10 FACELIFT FOR WORDPERFECT • BITSTREAM 

6 71 FLOWCHARTING 3 • PA170H & PATTON SOFTWARE 

7 66 HARVARD GRAPHICS RELEASE 2.3 • SOFIWARE PUBLISHING 

8 12 0R6 PLUS ADVANCED • BANNER BLUE 


Ingram Micro is the world's largest software distributor. 
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MICROBYTES 


Microprocessors Start to Eclipse the Mainframe 

R ecent breakthroughs and announcements on several fronts make it clear that the 
future of computing—at all levels—lies in microprocessors. The reason has 
more to do with physics than markets. Computers are now so fast that their per¬ 
formance bottleneck is the speed at which signals pass on and off chips. It is sim¬ 
ply not possible to build faster machines unless the delays inherent in intercon¬ 
nections between components are reduced. The solution is to cram everything onto 
one chip. 

This fact was highlighted at this year's International Solid-State Circuits Conference 
session on emerging microprocessors, where details were disclosed about five daz¬ 
zling new designs. The revelations gave rhyme and reason to Cray Research’s re¬ 
cent announcement that it had licensed two RlSC-chip designs: the SPARC processor 
pioneered by Sun Microsystems and a newcomer, the Alpha chip from DEC. Cray 
plans to use the Alpha RISC processor in its first-generation, massively parallel pro¬ 
cessing system, to be delivered in 1993. Also, NEC has developed a multipro¬ 
cessing version of the R400f) RISC processor designed by Mips. The 50-MHz part 
includes cache-coherence circuitry. A four-processor system, scheduled to ship in 
May, is estimated to have a performance of 235 SPECmarks, claims NEC. 

Grabbing the limelight at ISSCC was DEC, which discussed a new KXTMHz, 50- 
SPECmark version of the VAX processor—a complex instruction-set computer 
(CISC) chip—and the new Alpha RISC chip, slated to operate at speeds of up to 200 
MHz. Texas Instruments and Sun talked about their new superscalar implementa¬ 
tion of SPARC, code-named Viking. FujiLsu revealed a 290-MFLOPS single-chip 
supercomputer, and Hitachi disclosed a microprocessor with a reported perfor¬ 
mance of 1000 MIPS. Neither of the Japanese offerings is a commercial product yet, 
but both of DEC’S chips and the Viking are targeted to ship this year. 

With performance levels this high, it’s no wonder that some analysts question the 
longevity of the Intel 80x86 and Motorola 680x0 architectures. As DEC'S boosting 
of VAX makes clear, there’s life left in CISC chips. Intel has hinted that its antic¬ 
ipated P5 chip could offer a performance of 100 MIPS. But even Intel’s P5 super¬ 
scalar chip i ncludes a large amount of RISC in its design. And the P6, expected to 
be announced late in 1993, reportedly continues the trend with even more of the space 
on the chip devoted to RISC implementations. Whether it’s CISC, RISC, or some 
combination of both, don’t discount developments from any quarter. 

—Trevor Marshall and Rick Cook 


Using a number of 
robots, DEC em¬ 
ployees manufac¬ 
ture the first of the 
company's new 
microprocessor 
chips at a facility 
in Hudson, Mas¬ 
sachusetts. The 
company also 
plans to make 
these chips in 
South Queensfer- 
ry, Scotland, start¬ 
ing this month. 















NANOBYTES 


At the International Solid-State Cir¬ 
cuits Conference, the long-awaited 
SPARC Viking presentation gener¬ 
ated less interest than DEC’S an¬ 
nouncements did. This was unfor¬ 
tunate because Viking will let 
SPARC reposition itself as a per¬ 
formance-oriented architecture. 
The chip, codeveloped by Sun Mi¬ 
crosystems and Texas Instruments, 
has a fast integrated FPU and 
achieves a considerable degree of 
superscalar ability. Under best-case 
conditions, the CPU can execute 3 
instructions per cycle, the compa¬ 
nies said. At the maximum clock 
rate of 40 MHz, this suggests peak 
performance of 120 MIPS. □ 

IBM is creating a new supercom- 
puting laboratory dedicated to de¬ 
veloping a family of highly paral¬ 
lel supercomputers based on IBM 
technology. The company says that 
the Highly Parallel Supercomput¬ 
ing Systems Laboratory (Kingston, 
NY) will design, develop, and de¬ 
liver a series of parallel supercom- 
puting systems that use multiple 
RISC processors running AIX. Sci¬ 
entists and engineei's will be able to 
use the systems to solve complex 
problems in financial modeling, 
long-range weather forecasting, geo¬ 
physical modeling, and other appli¬ 
cations. Information regarding the 
delivery of the first low-end HPSSL 
products Is expected to be an¬ 
nounced later this year. □ 

Motorola isn’t abandoning its 68(XX) 
line of processors in die face of the 
RISC challenge, but the next major 
member of the family after the 
68040 won’t be the 68050; it will 
be the 68060. Motorola is keeping 
mum on features, except to say that 
the chip will represent a major per¬ 
formance improvement over the 
68040. One logical deduction is that 
it will feature a much wider inter¬ 
nal bus, perhaps 128 bits. □ 
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Seems like ev 
missed the bu 



The Image Series Htef 
designed to mke advan¬ 
tage NEC^ new 
MuttiSyne FG monitor 
tinef which includes our 
FullScan " technology. 
It gives you edge-to- 
edge images in a 
much larger display 
area. Combine it 
with an Image 
Series PC and 
you 7/ not only 
see your Infor- 
mafion faster, 
you 7/ see 
more ofiL 


NEC’s unique local video bus lets 
you see graphics 200% faster. 




NEC 

POWERMATE 

386/33i 


NEC 

POWERMATE' 

SX/20i 


COMPAQ' 

OESIOTiO 

486/33 


IBM* 
PSft 95 
486/25 


AST* 

BRAVO 

486/25 


SECONDS 


■ Looking to get to your graphics faster? Well, there’s 
just one thing to do. ■ Catch the bus. ■ NEC’s local 
ImageVideo™ bus. The only local video bus to come 
standard on a personal computer. Available on the 
PowerMate* SX/20i and the 386/33i, it’s a dedicated path 
for video data that operates at the same speed as the pro¬ 
cessor. ■ So you can see your graphics at lightning 
speeds. More than twice as fast as our closest 
competitor. Pretty fast for a local bus, wouldn’t you say? 

■ But our local video bus is just one of many reasons 
why the Image™ Series personal computers are taking the 
computer world by storm. ■ There’s also our unique, 
integrated motherboard. It has a microprocessor, state- 
of-the-art cache and expandable memory built in. That way, with 

a simple system board 
exchange you can eas¬ 
ily upgrade to the next 
generation. ■ What’s 
more, our Image Series 
personal computers 
are designed so that ail 


CompLit«rB and Communications 













eryone else has 


s 


these pieces always work together with peak precision. ■ The 
PowerMate SX/20i and 386/33i also have 800 x 600 SuperVGA resolu¬ 
tion that can expand to 1024 x 768 with 256 colors. Our proprietary 

ImageSync™ technology which 
automatically produces flicker-free 
graphics when used with NEC’s new 
Multisync® FG"* series monitors. 
SIMM sockets for easy and afford¬ 
able memory upgradability. And 
FLASH-ROM for simple BIOS 
maintenance via diskette or net¬ 
work. ■ Even their modular 
design will impress you. It gives 
you easy access, so maintenance is 
effortless. For instance, to open the 
chassis, just turn the plastic thumb 
screw and the cover opens up 
instantly. ■ But what may just be 
the best part of the Im^e Series 
has nothing to do with the comput- 



PC Magazine Labs (5.0) 

Video Performance Test; Direct Screen Access 


ers. And everything to do with the price. ■ Never before has so little gotten you so 
much. ■ If you’d like more information on our local video bus, or any of the Image 
Series personal computers (as if there isn’t enough information in this ad), call us at 
1-800-NEC-INFO or NEC FastFacts, at 1-800-366-0476, # IMAGE (46243). For 
those of you in Canada, call 1-800-343-4418. ■ Because if you miss our bus, you 
might not see another 
for a very long time. 


Because ^ is the way you want to go. 

IVUtW 


Teat performed by 
Domputer Market nesesfch, Ltd. 
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Alpha Not Just a Chip: It’s the Future of DEC 


A lpha is more ihan a chip for DEC: li is 
the name of the company’s strategy 
for the next 25 years—a strategy that may 
be closely tied to Microsoft’s 32-bil Win¬ 
dows NT {New Technology) operating 
system. Alpha encompasses a 64-bil RISC 
architecture, a single-chip processor, and 
a family of systems, technologies, and ser¬ 
vices, DEC is targeting Alpha at all sectors 
of the marketplace, from single-chip mi¬ 
crocontrollers to mainframes. DEC's mi¬ 
gration strategy is that Alpha is not opti¬ 
mized for any specific operating system; 
ports of VMS md OSF/1 to the Alpha chip 


arc now under way. The company says 
that it will license development and pro¬ 
duction rights to tlie architecture to other 
companies. 

Hie firs! version of the chip, to ship in 
July for $1559 each inquantiiies of 1000, 
offers 150-MHz peribrmance, a physical 
address space of 16 gigabytes, and an ex¬ 
ternal-cache interface that suppons caches 
of up to 8 MB. At press time, DEC and 
Microsoft admitted that they ^irc engaged 
in serious discussions to supply Windows 
NT to Alpha. 

—L* Andrews 


DEC’S Dilemma: Progress Without 
Burning Bridges 


A t the International Solid-State Circuits 
Conference, DEC discussed two new 
chips that arc not targeted at the worksta¬ 
tion marketplace—at least, not for now. 
In fact, the chips’ exceptional perfomiance 
raises a dtfftcuh problem for DEC: how 
K) introduce new technologies without de¬ 
stroying the company’s core minicom^ 
puter business. Systems built around these 
new chips could undermine DEC’S cur¬ 
rent models, so, for now, DEC will use 
the chips only in high-end machines. 

The 5 0-SPEC mark VAX chip is faster 
than today’s multiprocessor VAX hOCKl/ 
610 minicompuier, which is rated at 40.5 
SPECmarks. The 0.75-micron, 3.3-V 
CMOS technology used in the chip allows 
1.3 million transistoi's to be integrated into 
a space measuring 1.62 by 1.46 cm squitfc. 
Housed in a 339-pin PGA package, the 
chip dissipates 18 W: permanently attached 


to the lop of the package is a large copi>cr 
licat sink. A 4<K)-MHz oscillator, divided 
down lo provide a four-phase lOO-MHz 
clock speed, feeds the chip. 

The Alpha processor is housed in a 
huge 431-pin PGA package (three times 
the size of an Intel 486) and uses 30 W 
of power at 200 MHz. One amazing fact 
about these new designs is how much 
power they dissipate. The 100-MHz VAX 
chip will reportedly have a total capaci¬ 
tance of 3200 pF. To achieve 300-ps in¬ 
ternal-clock distribution requires a huge 
current of 43 A. By comparison, typical 
m i c roprtK'es sors dea I i n m i 11 ia m pe res and 
microamperes. The Alpha clock circuit¬ 
ry delivers enough peak power to run a 
lOO-W lamp 200 million times a second. 
So don’t expect Alpha and VAX note¬ 
books fora while. 

—Trevor Marshall 


Microsoft Licenses Fractal Technology 


M icrosoft’s Multimedia Publishing 
Group has licensed image-compres¬ 
sion technology from Iterated Systems 
(Norcross, GA), says Dr. Alan Sloan, co¬ 
president of Iterated. The technology, 
ha.sed on fractal geometry, am reportedly 
compress images so that a CD-ROM can 
hold up 10 75 times more than its normal 
capacity of about 650 MB of data* 
Iterated supplies an tTTiage-com press ton 
board containing eight application-spe¬ 
cific ICs used for compression; on the user 
side, decompression can be performed in 
software with some performance penalty. 

Using Iterated’s compression, a com¬ 
pression ratio of about 75 to I is suitable 
for archiving images, where images are 


recognizable. At 50 to 1, which is still sig¬ 
nificant compression, you get a distortion- 
free image, according to Iterated’s vice 
president of marketing and sales Jan Ozer. 
*'At 30-to-] compression, your image is 
pretty much indistinguishable from the 
original,” he said, Ozer says that for mul¬ 
timedia, where the quality is important, 
compression ratios ranging from 30-IO-1 to 
50-to-l are the most desirable. 

Iterated has been working on fractal 
image compression since 1987. in fact, 
Sloan and copresident Michael Barnsley 
wrote about the technique in the January 
1988 BYTE. 

—Andy Reinhardt and 
D, L, Andrews 


NANOBYTES 


In a deal that no doubt made Ad¬ 
vanced Computing Environment 
members sit up and take notice, Sil¬ 
icon Graphics, Inc., and Mips Com¬ 
puter Systems are expected to fi¬ 
nalize next month a definitive 
merger agreemeni that will result in 
a company with annual sales ap¬ 
proaching $l billion, with owner¬ 
ship of roughly 76,5 percent by for¬ 
mer SGI shareholders and 23.5 
percent by former Mips sharehold¬ 
ers. The charter of a new wholly 
owned SGI subsidiary called Mips 
Technologies will be to oversee and 
license the Mips processor archi¬ 
tecture, SGJ vows to continue sell¬ 
ing Mips chips as a ‘‘vendor-neu- 
traf' RISC platform for ACE/ARC 
and other systems. SGI president 
Ed McCracken said thiii other ACE 
partners, including DEC, Compaq, 
and Microsoft, approved the deal. 
But Mips may have a hard lime 
maintaining an ”open” image when 
one of its hirgest customers owns it 
With Microsoft and DEC in bed 
over Alpha, ACE could be dead as a 
doornail. □ 

Hewlett-Packard says that it will be¬ 
gin shipping later this year systems 
Ihm use a new single-chip imple¬ 
mentation of its Precision Architec- 
lure-RlSC processor, the PA-RTSC 
7100, The chip is expected to 
achieve a rating of more than 120 
SPECmarks. The PA-RISC 7100, 
which HP says is compatible with 
previous PA-RISC-bascd systems, 
will operate at frequencies of up to 
im MHz. n 

Apple and IBM have appointed 
,|asepli M. Guglklmi as chairman 
and CEO and Edw'ard W, Birss 
as chief operating officer of Tali- 
gent, die joint venture that will de¬ 
velop system software for RISC- 
class machines. Guglielmi left his 
position as IBM vice president and 
general manager, marketing and 
business development. Personal Sys¬ 
tems. Birss was Apple’s senior vice 
president and general manager of 
the Object-based Systems Division 
that produced the Pink operating 
system. □ 
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► The Widest Range of 32-bit Intel x86 Platforms 

32-bit DOS, 32-btt Windows, OS/2 2.0, AutoCAD ADS 

► The Industry’s Leading Code Optimizer 

Advanced global optimizer with new 486 optimizations 

► The Most Comprehensive Toolset 

Debugg.er profiler,'protected-mode compiler and linker, 
32-btt DOS extender with royalty-free run-time, licensed 
componentefrom Microsoft SDK, and more 

► The Best Value in 32'Btt Tools: $895* 




The Industry’s 
Choice. 

Autodesk, Robert Wenig, Manager, AutoCAD for Windows; 

‘At Autodesk, wcVc using VtATCOM C/386 in the development 
of strategic new products since it gives us a competitive edge 
through early access to new technologies. We also higlily 
recommend WATCOM C/386 to third party AutoCAD add-on 
(ADS and ADI) developers.’' 

Fox SoftWcIfS, David Fulton, President: “FoxPro 2.0 itself is 
written in WATCOM C, and takes advantage of its many superior 
features. Optimizing for either speed or compactness is not 
uncommon, but to accomplish both was quite remarkable.” 

GO Robert Carr, Vice President of Software: ‘After looking at the 
32'bit Intel 80x86 tools available in the industry, VtATCOM C was 
the best choice. Key factors in our decision were performance, 
functionality, reliability and technical support.” 

IBM, John Soyring, Director of OSI2 Software Developer Programs: 
“IBM and WATCOM arc working together closely to integrate tliese 
compilers witli the OS/2 2.0 Programmer's Workbench,” 

Lotus, David Reed, Chief Scientist and Vice President, PemBased 
Appiications: “In new product development w'cTe w^orking with 
WATCOM C because of superior code optimization, responsive 
support, and timely delivery of tcchnologic^i impt>rtanE to us like 
P’Code and support for GO Corpus. PenPoint.” 

Novoll, Nancyf Woodward, VP and GM, Dei^elopment Products: 
“We searched die industr)^ for the best 386 C compiler technology 
to incorporate with our developer toolkits. Our choice was 
WATCOM.” 


Unleash 32‘hit Power! 


WATCOM C9.0/386 lets you exploit the two key 32-bit 
performance benefits. The 32-bit flat memory model 
simplifies memory management and lets applications address 
beyond the 640K limit Powerful 32-bit instruction processing 
delivers a significant speed advantage: typically at least a 2x 
speedup. 


You Get: 

► 100% ANSI and SAA compatible; C9.0/386 passes all Plum Hall 
Validation Suite tests 

► Extensive Microsoft compatibility simplifies porting of l6*bit code 

► Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps 

► Comprehensive toolset includes debugger, linker, profiler and more 

► DOS extender support for Rational, Phar Lap and Ergo 

► Run-time compatible with WATCOM FORTRAN 77/386 


32-bit DOS support includes die DOS/4GW 32-bit DOS extender by 
Rational Systems with royalty-free runtime license 

► Virtual Memory support up to 32Mb 

32-bit Windows support enables development and debugging of 
true 32-bit GUI applications and DLUs. 

► Includes licensed Microsoft SDK components 

32-bit OS/2 2.0 support includes development for multiple target 
environments including OS/2 2,0, 32-bit DOS and 32-bit Window^s 

► Access to full OS/2 2.0 API including Presentation Manager 

► Integrated with IBM Wofkframe/2 Environment 

AutoCAD ADS and ADI Development: Everything you need to 
levelop and debug ADS and ADI applications for AutoCAD Release 11 

MovelPs Network Cfor NLM^s includes 0386 
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WAT^ejm 1-800.265-4555 

The Leader in 32-bit Development Tools 

415 PhiJIip Streel. WMerlog, Ontario. Cawda Teiephoms (519) 88B'a70O. Faa. (519} 747-4971 * Piice does nut include frelglil aitd 
taies wJiereappllcafale. /liittioniEd dtatera may sell fiwiess. WATtOW C flud Ligitfnlfivf Device ans iiadsmarhs o1 WATOOM SyaieriK 
Inc. DOEi/4G and are ifadeiwks ert Raiionai Systems Inc. Qiiwr trademarits are Ihe prajurties ot their respeclivB owners. 

Copyrtghl t M2 WATCOM PradLcIi Inc. 
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Datapoint’s 20-Mbps ARCnet Close to Shipping 


B y the time you read this, the long- 
awaited 20-Mbps version of ARCnet 
should be available from Datapoint (San 
Antonio, TX). The new system, called 
ARCnetPlus, is unique because it com¬ 
municates with both the new 20-Mbps 
standard for ARCnet and the old 2.5-Mbps 
version at the same time and on the same 


Zinc-Air Batteries: Long 

A ER Energy Resources (Atlanta, GA) 
says that it will begin commercial pro¬ 
duction later this year on battery units that 
use a zinc-alloy anode and air as the re¬ 
acting agent to generate power. The lead¬ 
ing battery technologies today, such as 
nickel-cadmium or nickel-hydride, use an 
oxidizing agent (e.g., lead, cadmium, or 
lithium) within the battery chamber to 
power the reaction. AER is commercial¬ 
izing patented technology that Drcisbach 
Electromotive (Santa Barbara, CA) has al¬ 
ready developed. Evaluation units should 
be available to computer manufacturers 
next month. 

The zinc-air battery operates by allow¬ 
ing air to flow over the zinc anode to pro¬ 
duce a chemical reaction, converting zinc 
to zinc oxide. To shut down the reaction, 
“air doors” at each end of the air plenum 
are shut off to stop the air Ilow, thus cutting 
off the oxygen supply to the zinc anode. To 
recharge the zinc-air battery, an external 
voltage is applied to reverse the reaction, 
converting zinc oxide back to zinc. 

According to AER, the zinc-air battery 
offers up to four times the energy density 
of current leading battery technologies. 
With the higher energy density, the zinc-air 
battery can produce significantly longer 


LAN. This feature will lure ARCnet cus¬ 
tomers to accept it, although the nearly 
$1000 asking price for network-interface 
cards will do much to offset the attraction. 
The new ARCnet cards are twice as ex¬ 
pensive as comparable 16-Mbps token¬ 
ring cards and only about 20 percent faster. 

—Wayne Rash Jr. 


May You Run 

operating times than competing batteries, 
the company says. 

AER',s vice president of marketing Frank 
Harris says that the zinc-air system will 
initially cost two to four times as much as 
nickel-cadmium batteries, but the compa¬ 
ny expects the price to drop quickly when 
volume production begins. AER is also 
planning to introduce a stand-alone 12-V 
zinc-air system for ears. 

The zinc-air system looks promising, 
but the dimensions and weight of the proto¬ 
type could he a problem for portable de¬ 
signs. The demonstration battery packs 
weigh 1 pounds and include an air man¬ 
ager that adds an additional pound. The 
system has a footprint of 1 13^ by 9% by % 
inches. HaiTis says that the company will 
be able to manufacture the battery in a va¬ 
riety of configurations. Nevertheless, the 
adctilional weight of the air chamber could 
be an issue. 

One of the traditional complaints about 
zinc-air batteries is that they are limited 
in how much energy they can provide at 
one lime. But an AER spokesman said that 
the company's batteries can provide 
enough power to continuously run a 386- 
based portable for about 9 hours. 

—^Nicholas Baran 


GeoWorks Announces Pen Versions 
of Desktop Environment 


G eoWorks (Berkeley,CA) plans to in¬ 
troduce later this year a pen-based 
version of its popular GEOS (Graphical 
Environment Object System) operating 
environment. Called Pen/GEOS, the 
graphical interface is targeted at Intel- 
based palmtop systems costing less 
than $500, in particular 8088- and 8086- 
based systems. 

Chips & Technologies joined Geo¬ 
Works at the Pen/GEOS announcement, 
promoting its single-chip F8680 personal 


computer (see the November 1991 BYTE) 
as the perfect companion to Pen/GEOS. 
A new startup company called Palm Com¬ 
puting (Menlo Park, CA), headed by for¬ 
mer Grid vice president of research Jeff 
Hawkins, plans to introduce handwriting- 
recognition software and other applica¬ 
tions for Pen/GEOS. Gordon Campbell, 
president and CEO of C&T, said that 
Pen/GEOS and the low-power PC/chip 
will result in sub-$500 pen devices. 

—Nicholas Barao 


NANOBYTES 


While Inters engineers are hard at 
work in getting the company’s next 
generation of processors out the 
door, the company’s lawyers appear 
to be working Just as diligently. An 
arbitration decision handed down 
late in Febmary awarded AMD roy¬ 
alty-free rights to manufacture and 
sell its Am386 line of processors 
without fear of legal action by In¬ 
tel. The award was part of the reme¬ 
dies portion of an October 1990 de¬ 
cision that said Intel had acted in 
bad faith when it decided to secret¬ 
ly discontinue a technology ex¬ 
change agreement with AMD, while 
pretending that the relationship still 
existed. □ 

A week after the arbitrator’s deci¬ 
sion, Intel filed in the federal court 
two complaints against Chips & 
Technologies. The company alleged 
patent violations regarding C&T’s 
SupeT386 and SuperMath products 
and sought a temporary restraining 
order (which was denied) prevent¬ 
ing C&T from transferring its pro¬ 
cessor designs to chip manufacturers, 
including Texas Instruments. Ac¬ 
cording lo C&T president and CEO 
Gordun Camp¬ 
bell, the patents 
Intel is asserting 
against C&T are 
covered by a cross- 
license agreement 
that T1 has with In¬ 
tel. Over the past 
;1 and C&T had dis¬ 
cussed C&T products, and both 
companies bad agreed not to lake 
action until these issues had been re¬ 
solved, said Campbell. Intel filed its 
complaints as C&T prepared to 
transfer the design to TI. Because of 
the standstill agreement, Campbell 
said, Intel’s filing “was like the at¬ 
tack on Pearl Harbor.” Campbell 
also said, “We told Intel that TI was 
willing to stand behind us legal¬ 
ly. . .Intel chose lo disregard all that.” 
An Intel spokesperson said that the 
reason Intel look so long lo file its 
suit (the C&T chips were announced 
last September) was because the 
company “needed to gel ahold of the 
products and evaluate them.” □ 
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NewWave for Windows 
organizes everything on 
your PC to keep you on 
top of your work. 


■ 


Introducing the Newfihve 
Desktop Manager for 
\nndows, version 4J0 
from Hewlett-Packard. 

NewWave converts all of your DOS 
and Windows files and programs 
into icons. Now you can get the 
most out of your PC^ and your LAN, 
without using complex DOS, net¬ 
work or Windows commands. 

Work on the desktop with familiar 
office tools like the File Drawer, 
Wastebasket and Printer. Easily 
drag and drop icons to move, file, 
copy, print and throw away. 

Get Organized. 

Organize your PC desktop just as 
you would your real office. File 
documents in folders by project and 
store in the file cabinet. Give your 
documents meaningful names up to 
32 characters long. File wordpro¬ 


cessing, spreadsheet and graphics 
documents together by project, for 
easy access. 

Just click on an icon and both the 
file and its program open simultane¬ 
ously, You no longer need to Jump 
between Windows programs and 
file managers. 

Let ‘‘The Agent’^ do your 
repetitive work. 

Once the Desktop Manager has got¬ 
ten you organized you can have 
*The AgenP" automate your repeti¬ 
tive work. The intelligent macro 
recorder will watch you complete a 
task Just once and then peiform the 
task upon demand or you can 
schedule it in advance using the 
Agent Calendar. ‘‘The AgenP will 
work across all DOS and Windows 
applications and networks to gather 
the information you need. 


NewWave for Windows will help 
increase your personal productivity. 

CaU 1-800-554-1305, 
ext. 106 today for more 
information or 
to fin d out how 
to purchase 
NewWave 
version 4 j 0 
(list: $195) risk- 
fi^e for 30 days. 

We’re so sure you'll like NewWave 
version 4.0 that we’re offering you a 
MONEY-BACK GUARANTEE. 

NewWave for Windows. We've 
made a great idea even better. 

WJnM HEWLETT 

rnLnM Packard 

Offer expires 7/31/92 
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AMD Delivers The World's Fastest 386s. 


The great 386 race is over. And the clear winner full 32-bit 386 performance to the desktop.The 


is the Am386 microprocessor family 
The feet is, no other 386 micro¬ 
processors available today can rival 
the sheer speed and performance 
of the Am386 microprocessors.The 
Am386DXL-40 CPU brings 40MHz, 


7ltf40MHiDXL-40 
fliNf (iiw mavaiktbk 

Ih ^ciw-HJsr PQFP pachagirtg. 


Am386SXL-33 CPU makes 33MHz the stan¬ 
dard for 386SX machines both at the 
desktop and for battery powered 
applications. 

In either case, they're over 20% 
faster than those run-of-the-mill 386s. 


TOI Thompson Place. RO- Bo* 3453.Sunnyvale.CA '?40fia 4^ I99i Advanced kin Devices. lnc."We'ne KoE Vbur CompetiTinn"Is a -seivice madiand Am3a6 










^m386Microprocessors. 

And of course, they re proven-compatible Micro Devices. Call 1-800-222-9323 for more 
with the IBM*standard. information. 

Best of all. they're available now available in 
quantity and available at surprisingly low prices. 

So don’t just keep up with the competition 
with ordinary 386 systems. Blow them away with m. _■_■ 

the world's fastest 386 systems-built around AdVanCed MlCrO DeVICeS 

the Am386 microprocessors from Advanced "Weve Not ybw COMpetitiOH '.^ 



ii a Iradamaik gJ Advanced Micro Devices. Inc. All brand or product narrws rnefilloned ane trademarks or registered [radctnariis at their rcspectivE huldirfs. 
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New VIM Standard Holds 
Workgroup Computing 

A n unusual group of partners—Apple, 
Borland, Lotus, and Novell—have 
agreed to form a messaging standard that 
could make it easier for developers to write 
multiplatform, workgroup-computing ap¬ 
plications. The standard will provide a pro¬ 
tocol for passing messages between sys¬ 
tems and over networks* It takes the form 
of an application programming interface 
for developers to use when trying to in¬ 
terface E-mail and other message services 
into applications* 

Applications now require separate in¬ 
terface code for each of the many mes¬ 
saging standards available. This is a 
tremendous amount of work* The new 
specification, called Vendor-Independent 
Messaging (VIM), has its roots in a simi- 


A pple recently unveiled a broad array of 
new system-software technologies that 
the company expects will serve as foun¬ 
dational enhancements to the current core 
Mac OS. Expected to become available 
over the next two years, these new tech¬ 
nologies will refine and extend System 
7.0's software technology to apply it to 
new uses, including pen input and speech 
recognition. 

According to Apple, the new function¬ 
ality will let the company capitalize on 
customer demand for smaller, lighter prod¬ 
ucts that are highly mobile* Among the 
announcements were details that the Open 
Collaboration Environment, a suite of pro¬ 
gramming interfaces and services that ex¬ 
tend and complement the Interapplicalion 
Communication architecture, will include 
messaging, mail, directory, authentica¬ 
tion, privacy, and digital-signature ser¬ 
vices* The interfaces are designed to per¬ 
mit easy third-party incorporation of 
existing and emerging messaging and di¬ 
rectory technologies* 

Apple said that future versions of its 
system software may evolve to support 
interfaces for pen input, a technology the 
company calls Rosetta, or the speech- 
recognition software recently shown in 
the U*S. and Japan under the name of 
Casper* Casper converts any speaker’s 
verbal commands into actions on the Mac. 
It recognizes speech, parses it, and then 
turns it into a string of Apple event com¬ 
mands. Unfortunately, this technology is 
not yet ready for prime time: The sue- 


Promise for 


lar, but less feature-rich, specification 
called Open Messaging Interface (OMI) 
that Lotus announced last September. 

Since the OMI announcement, the four 
companies participating in the VIM an¬ 
nouncement have been working on ex¬ 
panding the specification to suit the needs 
of a wide range of applications and sys¬ 
tem-software vendors* Gursharan Sidhu, 
technical director of collaborative systems 
development at Apple and chairman of the 
VTM Steering Group, said that the VIM 
specification has nothing to do with the 
message-transport mechanism and is only 
intended to provide a way for applications 
to add messaging capabilities without hav¬ 
ing to deal with different interfaces. 

—Owen Linderholm 


cessful recognition level during a demon¬ 
stration was at best around 40 percent, 
and for complex commands, it was about 
10 percent* 

On a positive note, Apple’s work in re¬ 
structuring the architecture of System 7.0 
is closer to seeing the light of day as a re¬ 
leased product than is Ca.sper or Rosetta. 
Extensions to System 7.0 will appear as 
software modules that users or develop¬ 
ers can choose to add to System 7.0, if 
they wish. At periodic intervals, Apple 
will reintegrate some of these modules into 
the overall system and issue a new refer¬ 
ence release of the full operating system. 

For developers, the modular aspect is 
good. It will eliminate the onslaught of 
7.X.X.X.X revisions each lime a new ma¬ 
chine is introduced, allowing the base op¬ 
erating system lo remain stable. For users, 
the moduiar approach should keep memory 
requirements down. If you’re not using a 
new imaging architecture, you don't put 
it in, and if doesn’t consume memory* But 
the modular model could add significant 
drama to the life of someone in technical 
support. Company representatives on the 
receiving end of help-line telephone calls 
will need to know what each individual 
user has installed on a machine. A Con¬ 
trol Panel that provides this information 
to the user would be a big help here* The 
company needs to implement a way to 
handle inevitable user woes that will re¬ 
sult from weird modular mixes. ■ 

—Owen Linderholm^ Larry Loebj 
and Tom Thompson 


NANOBYTES 


Terry Rogers, vice president and 
general manager of Lotus’s Com¬ 
munications Products Division, de¬ 
scribed the separate code issue 
where develop¬ 
ers are required 
to create inter¬ 
face code for 
multiple mes¬ 
saging stan¬ 
dards as ‘"‘one of 
the main in¬ 
hibitors to the 
growth of work¬ 
group comput¬ 
ing.” A version 
of Lotus Notes supponing the Yen- 
dor-independent Messaging ap¬ 
plication programming interface 
should be available before the end of 
September, Rogers said, while Lotus 
Notes 3.0, with support for work- 
flow automation, should ship with¬ 
in 15 months. Rogers also said a 
version of cc:Maii supporting VTM 
should be released in June* □ 

At the System Software Forum, Ap¬ 
ple demonstrated an open scripting 
environment that will give cus¬ 
tomers a choice of scripting tools. 
These tools will work across different 
off-the-shelf software products* □ 

The same week that Apple showed 
its open scripting environment in 
Napa Valley, UserLand Software 
(Palo Alto, CA) and Aldus jointly 
released a free UserLand Frontier 
1*0 installation file that lets 
scriptwriters drive Aldus PageMak¬ 
er 4*2 and sample Frontier scripts 
and PageMaker templates that illus¬ 
trate how you can automate Page¬ 
Maker using Frontier. □ 

Apple plans on releasing System 7*0 
extensions over the next two years 
that will help bridge the gap be¬ 
tween QuickDraw and PostScript 
graphical output* Many Toolbox 
routines will have to program 
Po*stScript output themselves, but 
with El Kabong, the code name for 
the project, the application code wiU 
be reduced considerably* Screen/ 
printed output will be faster and 
more consistent. ■ 


Apple to Modulate Its System Software 
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The Quality Memory Solution 



When your repuhiKon's 
at stake... 

We know how much work you put 
into building your product Why use 
inferior tools that often create more 
problems than they solve? With a 
Phar Lap DOSExtender, you know 
you’re getting industry-leading, 
market-tested tools that have worked 
reliably for thousands of developers. 
Other DOS extenders ^ply can’t 
measure up. Let Phar Lap show you 
what a DOS extender should be. 

Build multi-mraobyte DOS programs 
with Phor Lap^ DOS-Exteiiaer« 


Phar Lap Software: Chosen 10 to 1 over 
all other DOS extenders. Here's why: 


I 

Hiar Up DQS-lKl«iid«r 
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vfVimMYry 

Over 5 years ond 
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Safe 
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Limvy Support 
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32 bt libraries 
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Shotter the 640K barrier and build 
mulH-megabyte DOS applications. 



No mere suffering vrilh overlays 
or EMS. 



Other DOS extenders can let 
common programming errors cause 
system crashes. 


2861 DOS-Exlender^ — it's never been so easy! With our 286IDOS-£xtender and your 
Microsoft C, Borland C++ or Microsoft Fortran compiler, you’ve got all the tools you’ll need to quickly and 
easily build multi-megabyte protected-mode applications—often by simply relinking without making source 
code changes. Now you can build protected mode applications that access up to 16 megabytes of memory on 
any DOSbased 80286,386,386SX, or i486 PC — wiAout chan^g development tools! 2861DOS-Extender is 
also compatible with both Borland’s Turbo Debugger and Microsoft's linker and CodeView debugger. 

3861 DOS-Extender™ » the ultimate in 32-blt pewer. 386!DOSExtender turns DOS into a 
true 32-bit operating system with a flat, 32-bit address space. Your program can access all the memory 
available in the machine—up to 4 gigabytes! 386iDOS-Extender runs on any DOS-based 80386,386SX, or 
i486 PC, and has been used in over 800 applications, including AutoCAD 386 and IBM’s Interleaf Publisher. It 
is backed by a fiill complement of 32-bit languages, including C, C-h-, Fortran , Pascal, Ada and Assembler. 

With true 32-bit performance, you can finally build workstation-class applications for the PC. Phar Lap Software. Inc 

60 Aberdeen Avenue 
Cambridge, MA 02138 
617-661-1510 
FAX 617-876-2972 


Trademark holders: 286lDOS-Extender™, 3861DO&ExLeiider^^ - Phar Lap Software, Int; Intedeaf Publisher™ * kterleaL 
Inc.: ^Vindows™' Microsoft Corp.; DESQvlew™ ■ Quarterdeck Office Systems. Ecgtstened trademark holders Phar lap* RyTF 

* Phar Lap Software, lac.; AatouM)'* - Autodesk, tiii; Borland®, Turbo Debugger^ * Borland Inleraalional, be,; IBM* - - 

ISM Corponitba: CodeView*, Micrasofi*, MSDOS^ - Mkrasofi Corp. 
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The Fail-Safe PC 


STEVE APIKI 


Texas Microsystems’ 
FTSA PC brings 
minicomputer-class 
fault tolerance 
to the humble PC 


Reliability is the ultimate requirement for crit¬ 
ical applications. No matter how fast, compati¬ 
ble, or capable a computer may be, it becomes 
just another “boat anchor” the moment power 
Huciuaiions, mechanical failures, or user errors 
take the system down. 

The FTSA PC from Texas Microsystems is 
the first PC designed with high reliability and 
lault tolerance as primary considerations (FTSA 
stands for fault-toleranl system architecture). This computer integrates power pro¬ 
tection and monitoring, subsystem redundancy, and data auditing into a ruggedly 
built but otherwise standard 386- or 486-based system. 

Because many of its most sophisticated fauit-tolerant features lie at the BIOS lev¬ 
el, the FTSA PC will deliver full fault tolerance to only DOS applications or DOS- 
based environmcnls (including Windows), Multiuser operating systems like Unix 
and NetWare are not supported, although you can share resources with a DOS- 
based network (e.g., LANtastic), 



The front panel of the FTSA PC provides diagnostics messages through the LCD 
and access to redundant power supplies and disk drives. 


Holistic Fault Tolerance 

The FTSA PC employs three basic strate¬ 
gies for reducing downtime and data loss: 
redundant mechanical systems, data au¬ 
diting, and power management. The real 
key to its design is the threading together 
of these components through a highly 
modified BIOS and some sophisticated 
proprietary hardware. 

Tlie rewritten BIOS serves as the dis¬ 
patch point for the FTSA PC's protective 
hardware systems. From an application's 
(or DOS's) point of view, the FTSA PC 
looks exactiy like any other AT-compati- 
ble system at the BIOS level. However, 
many system calls trigger additional ac¬ 
tion on the part of the FTSA PC to ensure 
data protection, 

Tliree intelligent hardware systems form 
the basis for the FTSA PC's fault toler¬ 
ance. The first is its mirroring SCSI hard 
drive controller, which handles the FTSA 
PC's redundanl disks. Second, there is a 
processor that manages the power system. 
Finally, the FTSA PC includes aboard 
dedicated exclusively to diagnostic and 
monitoring activities, which Texas Mi¬ 
crosystems calls a diagnostic coproces¬ 
sor. The diagnostic coprocessor monitors 
the bus, communicates with subsystems, 
and drives a front-panel diagnostic LED 
that displays messages. 

Texas Microsystems has also placed a 
premium on reliable design in the system's 
standard PC components. Unfortunately, 
the case arrangement restricts expansion: 
the system accepts only a single 3^inch 
floppy drive and the two SCSI hard drives 
that come with the unit. 

Hard Drive Safeguards 

The FTSA PC’s two SCSI hard drives are 
a mirrored pair. On my lest system, each 
drive was 120 MB. As with any mirrored 
system, the secondary drive is always a 
duplicate of the primiuy drive, so you can 
recover from any single disk hardware 
failure. 

[f one disk should fail, the FTSA PC 
will continue to run, working off the sur¬ 
viving disk. However, you can't replace 
drives while the system is running. To re¬ 
place a drive, you need to shut down the 
system, slide one drive out, and replace it 
with another. The drives are designed for 
easy replacement. 

Mirrored drives can help you recover 
from hardware failures, but they can't pro¬ 
tect your data from software problems or 
user errors. The FTSA PC handles this 
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The diagnosnc coprocessor monitors the bus, drii^es the 
front-panel display, and provides an interface between the 
power-control module (behind the diagnostic card) and 
the rest of the system. 


type of problem with a tech¬ 
nique called data-change au¬ 
diting, With this scheme, each 
change to the disk is recorded in 
an audit buffer. 

The audit buffer is main¬ 
tained by the system on a re¬ 
served partition on the hard 
disk. When disk write requests 
are passed through the BIOS, 
the FTSA PC updates both the 
data area and the audit list. You 
manage the audit buffer with a 
comprehensive utility package 
that is called ADS. 

When any error occurs, you 
can use rollback to go to a 
known state. Rollback undoes 
the changes made to the disk; 
you just go back to a point be¬ 
fore the data was corrupted. To 
help you keep track of the key 
points in the audit buffer, ADS 
lets you write markers (includ¬ 
ing comments) to the buffer. 

Naturally, all this data protection lakes 
a noticeable toll on available storage. With 
both auditing and mirroring in place, 1 had 
only 80 MB to use within the 120-MB pair 
of drives. 

Power Control and Monitoring 

The FTSA PC guards against total power 
loss with a built-in uninterruptible power 
supply. But the FTSA PC’s design also 
recognizes that more subtle power varia¬ 
tions can cause serious damage to system 
components. The power management sys¬ 
tem ensures not just power, but clean pow¬ 
er, for every component in the system. 

The DC components draw their power 
from one of three possible sources: two 
redundant power supplies and a backup 
battery. The power supplies may be hot- 
swapped, and they too are designed for 
easy replacement. When any failure in the 
power system occurs—from the loss of a 
single power-supply component to the loss 
of both power supplies to the loss of ex¬ 
ternal power—the power subsystem 
switches to one of its backup sources. 

The power-control system monitors 
voltages on the system bus and adjusts 
power to match varying component loads 
as required. It dynamically adjusts to 
changes in exiemd power. 

There is no big red mechanical power 
switch on the FTSA PC. When you turn 
the front-panel keylock to the off position, 
you are actually launching a system shut¬ 


down script that flushes the cache and 
buffers before removing power from the 
system. This script runs on any shutdown, 
whether you turn the switch or power fails 
and the battery becomes exhausted. You 
can add additional commands to the shut¬ 
down script for your own application. 

Reliable and Quick 

A processor, system RAM, and a RAM 
cache are included on a card that mounts 
on a passive backplane. Texas Microsys¬ 
tems offers three CPU card configurations: 
386SX, 386DX, and 486DX. 

1 tested an FTSA PC with a 25-MHz 
386 processor, 4 MB of RAM, and a 64- 
KB cache. Although high performance is 
hardly this tank-like system's claim to 
fame, the FTSA PC held its own against 
more traditional, performance-oriented de¬ 
signs. On BYTE's low-level proces¬ 
sor/memory benchmarks, the FTSA PC 
earned a 0.60 index, making it about 25 
percent faster than the Compaq Deskpro 
386/25e. 

Although pure computing speed was 
unaffected by the company’s emphasis on 
fault tolerance, disk perfonoance lagged. 
Drive mirroring and audit-log maintenance 
tack a hefty overhead on to disk accesses. 
With ADS, you can choose your perfor¬ 
mance/safety trade-off by enabling or dis¬ 
abling the disk cache and selecting the 
cache write policy. Even in its fastest con¬ 
figuration (with a write-back cache), the 


FTSA PC scored only 0.49 on 
our disk benchmarks, slightly 
better than half the speed of 
the Deskpro 386/25e. 

Who Needs It? 

The FTSA PC is a compre¬ 
hensive system designed from 
the ground up for fault toler¬ 
ance. The preproduction unit 
that 1 looked at was still in a 
process of rapid revision, with 
upgrades occurring every few 
weeks. Just the same, it was in 
good shape. 

This is not a machine for 
everyone. At over $8000 for a 
25-MHz 386 system, the 
FTSA PC will appeal only to 
the few to whom system fail¬ 
ure is intolerable. These few 
include those with downsize 
applications, as youM expect. 
This group also includes those 
who have migrated business- 
critical paper-based systems, based on se¬ 
cure file storage, to single PCs. 

It’s the second group, the “upsizers,” 
that will find the FTSA PC most indis¬ 
pensable. The system’s BIOS-based de¬ 
sign provides integration of fan It-tolerant 
feamres at a very low level, but its reliance 
on operating systems and applications that 
use BIOS access will dull its appeal for 
those running downsize applications on 
NetWare, OS/2, and PC Unix networks. 

For mission-critical single-user DOS 
applications, the FTSA PC is the perfect 
solution. This type of application may form 
only a small part of the PC universe, but 
the FTSA PC fills its niche admirably. ■ 


Apiki is a BYTE technical editor with 
a B,S,E,E. from Rensselaer Polytechnic 
Institute, You can contact him on BIX as 
^^apiki/^ 
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Here’s T^at you will learn: 


• Extensions common to C++ 
and ANSI C 

• C++Language Extensions 

• Inheritance 

• Overloaded and Inline Functions 

• Operator Overloading 

• Constructors and Destructors 

• Data Abstraction and C++Support 

• Class Member Functions 

• Initialization of User Defined Tirtes 

• Arrays of TVpes and Static Members 

• Operator Overloading of 
User Defined Types 

• Friends, Members and Conversions 

• Encapsulation 

• Parameterized Tyj)es 

• User Defined Dynamic Memory 
Allocation 

• C++ Stream Input and Output 

• Object Oriented Programming 

• C++ and Polymorphism 

• Virtual Functions 

• C++InpuWutput Buffering 


Leam it all. Easily. 

Here’s the easy way to be¬ 
come a productive C++ 
programmer quickly. At the 
office or at home. Thirty-two 
lessons, presented on six video casset^ 
tes, take any competent C program¬ 
mer to a higher realm of productivity. 
This course is not a shortcut, but a 
thorough tutorial on all the language 
extensions contained in C++. 

A complete education 
for only $249. 

Regardless of the compiler or hard¬ 
ware you use for programming, you’ll 
gain M understanding as you pro¬ 
gress through the course in your 
spare time, at your own pace. It 
guides you through careful^ crafted 
exercises both on video and on your 
PC with the enclosed tutorial disk. 


Zortech and Symantec are trademarks of Symantec Cerperation- 
© 19^2 Symantec Corporation. All rights reserved. 

Circle T2S on Inquiry Cord. 


Symantec 
presents the 
comprehensive 
C++ video 
training course 



Yon get: 


• Six videos with 32 lessons 

• A tutorial disk 

• A 221-page workbook 

The 90’s call for increased productivi¬ 
ty. All the skills you need to gain it are 
at your fingertips with the most com¬ 
prehensive video course available 
anywhere. 

Gaiy Ray of PC We^ called this 
course “An excellent bargain.” So will 
you. If you don’t agree, just send it 
back within 60 days for a reffind! Like 
all Symantec products, it comes with 
a no-questions-asked guarantee of 
satisfaction. 


Add a compiler 
and save $500! 

Thke advantage of our 
special package offer and 
buy the course plus the 
award-winning Zortech™ C++ for Win¬ 
dows, DOS & OS/2 compiler for an ad¬ 
ditional $199 (a $699 vdue). It’s the 
best value you’ll find on your ticket to 
the future. 

Order the course today and become a 
productive C++ programmer mthin 
weeks. Visa, MC and AmEx accepted. 
No COD’S. Offer valid in US and Can¬ 
ada. Add $8.00 shipping and handling 
per unit and tax where applicable. 


SYMANTEC. 


1-800-228-4122 ext. 824 ms 
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Cyrix* s 486 
in 386 Clothing 


STEVE APIKI 


Cyrix introduces its 
own 486 processor— 
and delivers it in a 386- 
pin-compatible package 


Cyrix *s Cx486 series marks the first introduction 
of a 486-compatible processor not manufac¬ 
tured by Intel. The announcement was not com¬ 
pletely unexpected; Cyrix has been successful in 
its cloning of Intefs coprocessor line, and the 
company was known to be developing a 386 of 
- its own. But Cyrix has gone one better by de¬ 
livering a processor family with near-486 performance as replacements in 386 de¬ 
signs. 

There are two processors in the series: the Cx486SLC, a 486SX compatible with 
a 16-bit external data bus that will fit existing 386SX designs, and an as-yet-unnamed 
full 32"bit 486SX compatible that will be pin-compatible with IntePs 386DX. Al¬ 
though pin-compatible with earlier generations* these units are not end-user upgrades. 
System vendors will need to make some (mostly trivial) modifications to existing 
386 board designs to take full advantage of the Cx486s* Cyrix is keeping its customer 
list confidential but claims that '"nine of the top 12” system manufacturers are 
working on Cx486 designs. 

Both microprocessors are binary-compatible with the 486SX. They run the full 
486SX instruction set, but they include only a 1-KB on-chip cache, versus the 8-KB 
on-chip cache of the 486SX. Like the 486SX, neither Cyrix processor includes an 
on-chip FPU, but the Cx4S6s work with 387 and 387SX coprocessors and don't re¬ 
quire a 487SX. Each Cyrix pvo- 
cessor is designed for low power 
consumption and includes direct 
support for suspend and re¬ 
sume—not found on either the 
386DX or the 486SX. 


What Makes a 486 a 486? 

Are Cyrix's new processors 486 
clones or enhanced 3S6s? They 
are clearly 486 clones: They run 
every series of instructions the 
same way a 486SX does. But 
since even Intel’s 486SX and 
386DX differ by only a few in¬ 
structions and register defmitions, 
the critical issue is performance. 
The Cx486 processors include 
most of the performance opti¬ 
mizations of the 486 (and some 
original enhancements); however. 




Cyrix^s new Cx486SLC is a 4S6SX processor 
that is pin-compatible with the 386SX. 


because they must run on existing 386 de¬ 
signs, they don’t quite match the perfor¬ 
mance levels of the 486SX at equivalent 
clock speeds. 

The 486SX includes just six instruc¬ 
tions not found in the 386. Three of these 
are user instructions, and three are system 
instructions, primarily for cache manage¬ 
ment. There are also some differences in 
system flags and in the structure of the 
control registers. Each of these 486-ex¬ 
clusive features-—the only features visi¬ 
ble to software—are identical in the 
486SX and Cx486 processors. 

Most of the performance advantage the 
486SX shows relative to the 386 lies in 
three key hardware features: on-chip cache, 
single-cycle execution unit, and burst¬ 
mode memory access. The Cyrix Cx486 
does not support burst-mode memory ac¬ 
cess (neither does tlie memory bus used 
in 386 systems), but it includes a 1-KB 
on-chip cache, and it executes most core 
instructions in a single cycle. 

Both Cyrix processors include a few 
unique performance optimizations. First, 
multiplications are handled by a hardware 
multiplier rather than by microcoded in¬ 
structions, Second, the Cx486 processors 
do not generate additional wait cycles on 
unaligned memory accesses, as the 386 
does; according to Cyrix, this gives the 
Cx486 processors a two-clock-cycle ad¬ 
vantage on each unaligned memory read or 
write. 

Although these chips are 486SX re¬ 
placements, the addition of a 387 math co¬ 
processor makes each an alternative to the 
486DX. The 486DX should still run faster 
on floating-point-intensive operations, 
however, because its integrated FPU can 
run faster than an equivalent external de¬ 
vice. 

Small and Low^Power 

Of the two new processors, the Cx486SLC 
has the more radical design. It comes in a 
100-pin flat pack in two versions: a 25- 
MHz version that runs at 5 volts and a 20- 
MHz 3-V version. 

The Cx486SLC is a 32-bit internal de¬ 
vice. But because it must fit into existing 
386SX designs, the Cx486SLC must make 
do with 16-bit external data and 24-bit ex¬ 
ternal address buses. In addition to slowing 
data throughput, this constraint also limits 
the maximum memory in a Cx486SLC 
system to 16 MB, as with a 3S6SX, 

Besides the smaller address and data 
bus, the Cx486SLC also has a multiplier 
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BYTE BENCHMARK RESULTS 


Benchruirk results place Cyrix* * s 4H6 designs between the 386 units they replace and full-blown 486 designs. These tests 
were run on preliminary Cyrix processors running in standard PC designs; pefformance on systems designed around the 
Cyrix 486s will probably be beuer. 


Configuration* 

Intel 

i486DX-33 

Mylex 

Cyrix 

32-bit 

Dell 

Intel 

i386DX-33 

Dell 

Intel 

i4e6SX-25 

Toshiba 

Cyrix 

CX4SSSLC-25 

AST 

in tel 

i386SX-2S 

AST 

LOW-LEVEL BENCHMARKS 

Sieve 

11134 

79.85 

45.89 

83.43 

57.48 

25.47 

Sort 

1170 

9.99 

5.45 

8.78 

7.11 

2.92 

Integer Math 

506153.85 

554652.82 

387068.08 

370053.55 

436352.02 

259788.48 

Move Doubleword odd 

227.73 

154.42 

125.84 

172.96 

115.40 

116.32 

Move Doubleword even 

57110 

305.77 

305,66 

337.20 

185.24 

203.73 


Configuration* Cyrix Cx4d6SLC-25 Intel t386SX-25 

AST AST 

APPUCATION BENCHMARKS 

Coprocessor Cyrix 83587 Cyrix 83S87 

DOS Application Index 0 J4 0.61 

Windows Appiication Index 0.78 0.60 

• Mylex: Mylex MAE486 system, 12a-KB cache 
Dell: Dell 333P, 32‘KB cache, Cyrix 83087 FPU 
Toshiba: Toshiba T4400SX, no cache, no FPU 
AST: AST Premium f^otebook. no cache, Cyrix 83SS7 FPU 


unit and an on-chip 1-KB cache. The cache 
can be configured in either a direct-mapped 
or two-way set-associative organization. 
The Cx486SLC has seven signals not found 
on a 386SX: it maintains a compatible pin¬ 
out by assigning these seven signals to pins 
that were unused on the 386SX. Five of 
these seven signals are dedicated to cache 
control and maintaining coherency with 
externa] cache memory. The additional two 
pins are for the Cx486SLC*s suspend and 
resume features. 

Cyrix claims 0.5-milliwatt power con¬ 
sumption for the 25“MHz chip, compared 
to 1 mW for the 25-MHz 386SL. The 
Cx486SLC is also less demanding of pow¬ 
er when active, requiring only 2 W (0.5 
W less than an active 386SL). These fig¬ 
ures are for the 5-V Cx486SLC; the 3-V 
version should require much less power 

On the Bench 

I spent a day testing preliminary versions 
of both the 486SLC and the 32“bil 486SX 
clone at Cyrix. 1 ran performance bench¬ 
marks on each chip installed in off-the- 
shelf systems. The only difference between 
the Intel and Cyrix configurations was a 
program (supplied by Cyrix) that ran the 
on-chip cache on the Cx486s. 

Because these are off-the-shelf systems, 
they don’t include any BIOS or hardware 
modifications, which will make better use 


of the on-chip cache in OEM designs. 
Also, the prehminary processors I tested 
did not include full pipeline support. The 
table shows both low-level CPU and ap- 
pUcalion benchmark results. The only tests 
on which the Cyrix processors did not fare 
very well were the BYTE Move bench¬ 
marks, which are extremely memory-in- 
tensive and primarily test memory archi¬ 
tecture, 

] also ran BYTE’s full suite of applica- 
don benchmarks on the Cx486SLC to lest 
both compatibility and overall performance 
gain with the new processor. The prelim- 
inai’y Cx486SLC ran without noticeable 
compatibility problems through Microsoft 
Windows and 12 applications. 

While end-user experience will be the 
only real test, my running of a dozen ap¬ 
plications on a chip only one revision away 
from original silicon lends credence to 
Cyrix’s claims of full 486SX compatibility. 

Good News for Users 
Undoubtedly, these new processors will 
lead to further legal wrangling between 
Intel and Cyrix. Cyrix, which designs chips 
but does no fabrication of its own, plans to 
license the designs for the Cx4S6 series 
to other manufacturers, further muddying 
the legal waters. Cyrix, while maintaining 
that the Cx486s do not infringe any patents, 
will rely on Intel patent licenses held by 


these licensees for legal protection against 
Intel. 

However the court battles are eventu¬ 
ally resolved, Cyrix’s introduction of these 
processors should spell good news for end 
users. System vendors should be able to 
deliver close to 486SX performance for 
veiy good prices by making small modifi¬ 
cations to existing 386 designs. Cyrix’s 
preliminary OEM pricing is also extreme¬ 
ly competitive, which should lead to fur¬ 
ther price reductions. ■ 


Steve Apiki is a BYTE technical editor with 
a B.S.E.E. from Rensselaer Polytechmc 
Institute. You can contact him on BIX as 
**apikir 


THE FACTS 


Cx486SLC-33 

$ 119 (per unit in thousand-chip 
quantities) 

Cyrix Coq). 

2703 North Central Expy, 
Richardson, TX 75080 
(214)234-8388 
fax: (214) 699-9857 

Circle T07S on Inquiry Cord. 
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Like other 
notebook computers, 
the AcerAnyWare”* series have ir footprints. 
But they lea>e a much bigger impression. 

Because weVe packed them with the features 
of desktop machines five times their siie. The 
386SX-based AcerAnyWare 1120NX, for example, 
gives you up to 60 MB of mternal disk storage, 

8 I/O prts (instead of the usual 5 or 7). A unique 


a computer of entirely 
different dimensions. 


dual battery system that Hayes - compatible fax /data modem. And an 


lets you change batteries 
without turning the system off, A foU-ftmetion key^ 
board, to eliminate double keystrokes. A 10-inch 
backlit VGA display thatk 22% bigger than most 
notebook screens. A carrying 
handle that flips down for a 
more comfortable keyboard angle. 

Afot to mention options like an internal 


AeerAny¥are in local area networks—no matter 
what local area you^ in. 

Call your nearest Acer representative and 
ask about the full range of 
AcerAnyWare notebooks. 

Youll think of them as the desktop computers for 
very small desks. At a very small price. 


Circle 10 on Inquiry Cord (RESELLIRS: 11]. 
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SPARCs 
on the Road 


The Sparcbook gives 
you truly portable 
Unix with full 
Sun workstation 
compatibility 


BEN SMITH 


Unix on a notebocjk? It doesn't sound very invit¬ 
ing. But if it boots and shuts down almost in¬ 
stantly and includes a great GUI, such as Open 
Windows 3,0, it would be not only usable, but 
also very attractive as a portable computer. 

The notebook computer in question is the 
Sparcbook from Tadpole Technology, the op¬ 
erating system is from Sun Microsystems, and 
the processor is a SPARC. Even at the mini¬ 


mum configuration, this little powerhouse is more than just usable^—it is also con¬ 
venient, attractive, lightweight, durable, and easy to use. 


The Hardware 

The Sparcbook is a battery-operated, SPARC-based workstation in a notebook. It 
includes a 640- by 480-pi xei monochrome sidelit LCD that is more than adequate 
for running the Open Windows/Open Look GUJ to Unix. (There is also a color 
LCD model.) The CPUs are 25-MHz integer and floating-pt^int units (CY601 and 
CY602), There is also a cache controller/memory management unit (CY604). The 



Putting a fink SPARC into your step is easier than ever now that Tadpole offers a 
portable version of the Unix-based workstation. 


standard DRAM is 8 MB (a sufficient 
minimum), but optional configurations for 
16 MB and 32 MB are available. The CPU 
performance is roughly the same as that 
of a Sun IPC. 

I reviewed the basic-configuration 
Sparcbook, which sports an 85-MB IDE 
internal drive. This is barely sufficient to 
hold the operating system, GUI, utilities, 
compiler, and libraries, all of which are 
included in the license. Even if you re¬ 
move the software development tools, you 
have only 10 MB of free disk space. If you 
plan to do most of your work while con¬ 
nected to a network, the single disk may be 
enough. This low-end configuration in¬ 
cludes a 720-KB/l .44-MB 3M-inch floppy 
drive that you can use for saving your old 
work and transferring files to other ma¬ 
chines, including MS-DOS systems. 

The altemalive is to have your Sparc- 
book configured with two hard drives, 
which would give you a total of 125 MB of 
disk space. But space is a valuable com¬ 
modity on a laptop. You have to give up 
the floppy drive to make room for the sec¬ 
ond hard drive. 

For a laptop, the Sparcbook has an im¬ 
pressive number of I/O ports: an Ethernet 
(IEEE 802,3) interface, a PS/2-compati- 
ble Centronics (parallel) interface, a PS/2- 
compatible keyboard/mouse connector 
(six-pin mini-DIN), a port for an external 
VGA monitor, a 110- to 38,400-bps seri¬ 
al port (nine-pin mini-DIN), and an inter¬ 
nal fax/communications modem (2400- 
bps communicaiions/9600-bps fax). 

The Sparcbook's keyboard is particu¬ 
larly noteworthy. First, the power-on 
switch is a large, green, recessed button 
above the keyboard. This switch does not 
turn the power off. After all, this is a Unix 
computer; the operating system needs to be 
shut down before the power is shut off. 
But more on power later. 

The generaj keyboard layout is that of a 
Sun Sparcstation, but the arrow keys can 
also control the screen brightness and con¬ 
trast. A special pressure-sensitive mouse 
key (near the upper right of the keyboard) 
can control the cursor if you are not using 
an external mouse. This technology is very 
usable, although the location of the pseu¬ 
do-mouse keys on the Sparcbook is not 
the best. B YTE has found that the best lo¬ 
cation for the mouse key is at the J key, 
with the 5, />, and F keys as the mouse 
buttons (see “Windows on the Road,” 
March BYTE). Needless to say, not having 
to attach a mouse every time you want to 
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ose Open Windows is a great convenience 
for a portable computer. 

All this fine hardware is enclosed in a 
12- by 81^- by 2-inch magnesium-alloy 
clamshell case weighing just an ounce over 
7 pounds including battery pack. It’s small 
and light enough to use on the flimsy fold¬ 
down tray-tables in airline economy-class 
seating. 

The Fuel Gauge 

A true laptop like the Sparcbook needs to 
be able to run for several hours on its in¬ 
ternal batteries. To conserve battery pow¬ 
er, the computer and the low-level ele¬ 
ments of the operating system have to play 
a number of tricks {e,g,, turn off the drive 
when it isn’t needed^ shut off the display if 
it hasn’t been used recently, and put the 
system to sleep if there hasn’t been any 
activity at all). Although these tricks are 
not trivial even for MS-DOS systems, they 
are even more complex for Unix, a multi¬ 
tasking operating system. Tadpole pro¬ 
vides an easy-to-use Open Windows util¬ 
ity for setting your preferences for when 
die screen, drive, and CPU should go to 
sleep. 

The truly amazing element of all this is 
what happens when the power actually 
does run down^—a situation that’s very 
dangerous for most Unix systems. The 
Sparcbook continuously monitors the bat¬ 
tery charge. (There is an Open Windows 
utility for viewing the battery “fuel 
gauge.”) When the battery charge gets dan¬ 
gerously low, the Sparcbook saves an im¬ 
age of the system status to a special disk 
space and turns itself off. 

The result is that you lose nothing. 
When you return power to the system (i.e., 
when you switch batteries or apply the 
charger), you’re right back where you left 
off. All your applications, files, and even 
mouse and cursor are exactly the way you 
left them. When you force a power-off 
(by using the Alt-Esc-O key combina¬ 
tion), the system image is saved in the 
same fashion. 

Shutdown and power-up take less than 
30 seconds. I have never seen any other 
Unix system on a laptop that even knows 
how to monitor the battery level, let alone 
shut down and power up the system in less 
than 3 minutes. 

T have used Unix on portable computers. 
Although I work almost exclusively on 
Unix systems, Td found that the long boot 
time and system shutdown meant that 1 
didn’t use the systems very much when 1 


wus traveling, A machine for the road is of¬ 
ten used just to look up a piece of data or 
jot a note. Before the Sparcbook, it was 
much easier for me to run MS-DOS and 
emulate Unix with the MKS Toolkit. Now, 
I can have real Unix on the road. 

Goodies Included 

Unix is utility-rich. The Solaris operating 
system, which is shipped on the Sparc¬ 
book, is the rich implementation of Berke¬ 
ley Standard Distribution Unix from Sun- 
sofi. The Sparcbook also includes Open 
Windows 3.0 with all its window-based 
personal-productivity utilities, including 
a window manager, file manager, print 
manager, text editor, appointment calendar, 
clock, and mail interface. But Tadpole in¬ 
cludes even more, such as the tools for 
monitoring and setting the battery conser¬ 
vation utilities and a tool for managing 
and sending faxes using the modem inter¬ 
face. 

Even with all these utilities and tools, 
no Unix system alone can compete with 
MS-DOS for tlie number of available ap¬ 
plication programs. But the Sparcbook 
doesn’t limit you to Unix; you can also 
run MS-DOS and Windows programs, be¬ 
cause Tadpole bundles SoftPC. 

Even though this emulation is done en¬ 
tirely with software, it is so complete that it 
lets you run Microsoft Windows 3.0 ap¬ 
plications as well as all the standard stuff. 
Tf you are planning on using SoftPC, 
though, be careful what you specify for 
Sparcbook hardware options; you will want 
the floppy dri ve for loading those MS-DOS 
and Windows application programs. 

The complete Unix manuals and the 
technical reference manual must be or¬ 
dered as separate options, but the 300-page 
manual that comes with the system is very 
well written and covers all the basics of 
Unix and Open Windows, the utilities, sys¬ 
tem administration, and hardware. 

The Review 

Tadpole is not a new company. It is based 
in the U.K., with offices in Austin, Texas. 
The Sparcbook is likely to earn the com¬ 
pany worldwide popularity, not only be¬ 
cause this is the first laptop Unix system 
that lives up to its name, but also because 
Tadpole has done a quality job in looking 
at every important aspect of portable com¬ 
puting: power conservation, utilities, in¬ 
terfaces, durability, and usability on the 
road. 

The only criticism that 1 have is minor: 


The keyboard action is uneven across the 
keys, the mouse key and buttons could be 
improved, and the case lacks a handle and 
the fed that would give il a more com¬ 
fortable typing angle. Despite these few 
shortcomings, the praise that I have for 
the Sparcbook is unending. Tadpole’s sys¬ 
tem offers most of the higher-end features 
available in the best of the PC-based note¬ 
books; its performance, comfortable phys¬ 
ical characteristics, and suite of on-board 
software tools really bring Unix lo the 
world of portable computing with quality 
and style. ■ 


Ben Smith is a BYTE technical editor and 
the author of Unix Siep-by-Stcp (Howard 
W. Sams, 1990). You can contact him on 
BIX as *'bensmith” or on the Internet at 
ben @hytepb.byt€. com . 
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Active-Color Notebooks Arrive 



I f you have been waiting 
for great color displaysi on 
notebook computers, your wait 
may now be over. The Toshiba 
T4400SXC notebook incorpo¬ 
rates an acnve color LCD^ per¬ 
haps the last piece of the note¬ 
book computer’s puzzle to fall 
into place. 

The T4400SXC measures 
I VA by 81^ by 2'A inches and 
weighs 7% pound.s, including a 
nickel-cadmium battery pack. 

More on the battery pack later. 

In its standard configuration, it 
has a 25-MHz 486SX with 8 
KB of internal cache memory, a 
120-MB hard drive, a 1.44'MB 
floppy drive, and a beautiful 
8J^-inch diagonal thindllm-traii- 
sistor, active-matrix color dis¬ 
play. If you need the crunching power of a 
486DX, the zero-insertion-force socket in 
the T4400SXC enables a simple change 
to the DX. 'The BYTE benchmarks showed 
that the SX-based system perlbrms quite 
competitively, edging out some desktop 
machine functions and falling a little shon 
in others. 

The display provides VGA and Super 
VGA color (^0 by 480 pixels) with 256 
simultaneous colors from a palette of 
185,193. The 60-to-l contrast ratio of the 
display makes for excellent brightness and 
color saturation, so much so that there are 
no knobs to twiddle. Toshiba says that dis¬ 
play capabilities have been carefully opti¬ 
mized and there is no need for external 
adjustment. Still Td like to have a knob or 
two just to satisfy my curiosity that the 
display is operating just right for me. By 
llxing the screen's power drain and by us¬ 
ing the usual raft of power munugement 
features found in most portable systems, 
the notebook ends up with a battery life 
of at least 3 hours. 

You can view the display from an ex¬ 
tremely wide horizontal angle. While the 
vertical viewing angle is measurably less, 
the display pivots so you can adjust it for 
optimal viewing. Perhaps the biggest sto¬ 
ry is that the display-fabrication technolo¬ 
gy has managed to pul over 920,(XX) work¬ 
ing transistors on each thin-film display 
at yield levels sufficient to delivei quanti¬ 
ties of machines at a reasonable price. Not 
included in the prototype I saw, but 
promised in the future, is a new Western 
Digital video controller chip. Toshiba says 
that this chip will perfomi Windows Bit- 


Bits in hardware to improve Windows per¬ 
formance, although [ thought the display 
speed of the final prerelease system I re¬ 
viewed was acceptable without it. But if 
you’re really sensitive about cooling your 
heels for Windows activities, the new chip 
should help out. 

The keyboard is, as usual, very nice. 
Toshiba seems to have found a good com¬ 
bination of feel, size, number, and spac¬ 
ing for its notebook keys. If you are des¬ 
perate for your own full-size keyboard, a 
connector lets you use one or a separate 
17-key numeric keypad. 

While you’re connecting to the outside 
world, you’ll find the usual videopoit that 
operates simultaneously with the note¬ 
book’s display; a port you can use for a 
parallel printer, an external 5%-inch floppy 
drive, tape backup, or a CD-ROM drive; a 
150-pin expansion bus connector; and a 
PS/2 mouse port. There are dedicated slots 
for one of the Toshiba modem cards and a 
“credit-card” memory slot to increase 
RAM up to a total of 20 MB. 

Some interesting notes about batteries 
and power management: Despite user-se¬ 
lectable automatic display and hard drive 
shutdown, CPU “sleep” mode, and other 
power-saving steps, surprise —an active 
color display and 486 use more power than 
passive color and lesser chips. Toshiba has 
been pioneering the use of nickel-hydride 
balieries in its notebooks. But because of 
the power requirements and the fact that 
nickel-hydride AA cells are 1 times 
longer (in size) than nickel-cadmium A A 
cells, the company chose to go with a nick- 
el-cadjninm battery pack (C cells) to pack 


as much power as possible 
into the slim carbon-reinforced 
fiber-plastic case. Toshiba 
says that even in disk-inten¬ 
sive applications you should 
get at least 3 hours of opera¬ 
tion per charge and “longer in 
normal use,’' You can fully 
recharge in about 90 minutes. 

Accessories included with 
the T4400SXC are an AC 
adapter (3 by 6'A by 2 inches; 
lA pounds) and a custom clip 
for a Microsoft Ballpoint 
mouse that lets you close the 
cover without removing the 
mouse. Some of the extra-cost 
options include carrying cas¬ 
es, an external battery-pack 
rechaiger, modem cards, mem¬ 
ory cards, keyboards, an ex- 
lernal floppy drive, an external tape drive, 
a docking station, and even OS/2 1,21! 

What’s to complain about? Not much. A 
little bigger display, a little less weight, 
longer battery life, and the usual things 
that in.satiable power users whine about 
(e.g,, more RAM, more processing power, 
and more hard drive capacity). The sug¬ 
gested retail price of $7999 isn’t cheap, 
but you usually have to pay a little extra to 
catch the leading edge. We may look back 
in a few years and consider the T44(K)SXC 
pretty mundane, but for now it’s right at 
the top, 

—Gene Smarte 


THE FACTS 


T 440 asxc 

$7999 

Options : 

RAM cards: 2 MB, $399; 4 MB, 
$699; 8 MB, $1299 
2400-bps modem, $279: 2400-bps 
MNP level 5 V,42bis modem, $359 

Toshiba America Information 
Systems, hic. 

Computer Systems Division 
9740 Irvine Blvd. 

Irvine, CA 92718 

(800) 334-3445 

(714)583-3000 

fax:(714)587-6034 

Circle 1200 on Inquiry Card. 
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Dayna’s NetMounter Lets Macs Talk Directly to NetWare Servers 



H ow does the shop that 
has an army of PCs and 
a smattering of Macs—with the 
whole arrangement lashed to¬ 
gether by an Ethernet LAN— 
exchange files and share stor^ 
age? For the PCs, you might 
purchase a cheap but fast AT- 
class PC and then spring for 
Novellas NetWare 286 (which 
costs about $2000) to provide 
file-server capabilities. That 
handles the PCs, but what 
about those Macs? One alter¬ 
native is to add NetWare for 
Macintosh and a LocalTalk 
card to the server. However, a 
20-user version of NetWare for 
Macintosh costs $900, and the 
LocalTalk card runs about 
$300 itself. Ouch! 

NetMounter from Dayna Communi¬ 
cations, at $99 a copy, is a handy alterna¬ 
tive. It lets Macs connect directly to Net¬ 
Ware 2.2 and 3,11 file servers using 
Novelfs IPX transport protocol over Ether¬ 
net. With NetMounter, NetWare servers 
appear as names in the Chooser, and you 
sign onto them with just a few mouse- 
clicks, just as you do with an AppleShare 
file server. Like AppleShare, the NetWare 
server appears on the Mac's Desktop as 
an icon, its subdirectories appear as fol^rs, 
and the read/write access rights for both 
files and folders are fully enforced, 
NetMounter does a lot of behind-the- 
scenes work to make NetWare server ac¬ 
cess took easy. Dayna implements an IPX 
protocol stack that manages translations 
between the Mac's native AppleTalk Fil¬ 
ing Protocol and the server's IPX format. 


A special Ethernet driver router exam¬ 
ines incoming packets and routes them 
either to the standard AppleTalk proto¬ 
col stack or to Dayna's IPX protocol stack 
for processing. 

I tried a beta version of NetMounter on 
a Mac nci running System 7,0,1 and using 
a DaynaPort E/Z interface module to con¬ 
nect to BYTE's Ethernet network. The 
standard Installer application copies an 
RDEV and a Control Panel into the System 
Folder. Finally, it adds the low-level Ether¬ 
net driver into the System file. Once T re¬ 
booted, things operated as before, except 
that now I could connect to our NetWare 
file servers through NetMounter in the 
Chooser. Copying files to and from the 
NetWare volumes ran smoothly. 

The NetMounter Control Panel lets you 
pick an Ethernet connection different from 
AppleShare, in case you're connected to 


shared resources on LocalTalk. 
It also lets you define DOS file 
extension mapping where, for 
example, a .TXT file appears 
as a Mac Write IT text file, or 
an .XLS file appears as an Ex¬ 
cel file. NetMounter has had a 
few minor glitches with Sys¬ 
tem 7.0 Tune-Up and virtual 
memory, but these problems 
should be fixed when it ships. 
In terms of cost, Net- 
Mounter makes sense when 
you have to connect a small 
group of Macs to a NetWare 
server. Also, for networks with 
multiple NetWare servers, Net- 
Mounter lets the Macs connect 
to all of them, A copy of Net¬ 
Ware for Macintosh would 
have to run on each server to supply the 
same level of Mac connectivity. Dayna 
gives price breaks for multiple copies of 
NetMounter, so NetMounter provides a 
cost-effective network solution, 

—Tom Thompson 


THi FACTS 


NetMounter 

single user, $99; five users, $399: 
10 users, $599 

Dayna Communications, Inc. 

50 South Main St., Fifth Floor 
Sail Lake City, UT 84144 
(801)359-9135 

Circle 1201 on Inquiry Card, 


Networking the Windows Clipboard 


N etworks Connect 1.0 from Sym- 
biotics slides a TCP/lP-based peer 
network underneath Windows and uses it 
to make the Windows Clipboard network- 
aware, If I copy a range of cells from Ex¬ 
cel, you can transfer my Clipboard to yours 
via Connect and then paste a copy of the 
cells into Word. You can also paste-link 
the information so that my instance of Ex¬ 
cel will dynamically update your instance 
of Word across the network. 

Tf 1 choose to publish the contents of 
my Clipboard as a named resource. Con¬ 
nect writes the Clipboard information to 


my disk. Later, you can scan for and ac¬ 
quire the resources Fve published. Named 
resources, which resemble the edition files 
of Mac System 7.0's PublishySubscribe, 
free you from a real-time dependence on 
the contents of my Clipboard. This ability 
to publish named resources is Connect's 
nicest feature. 

The two forms of networked sharing— 
simple Clipboard transfer and DDE link¬ 
ing—correspond to the same operations 
in stand-alone Windows. Because Con¬ 
nect can expose the Clipboard to the out¬ 
side world, it offers security. If 1 don't 


want you snooping around on my Clip¬ 
board, I can prevent you from doing so. 
When appUcaiions link, a Connect proxy 
on one end of the link routes DDE traffic 
across the network to the Connect proxy 
on the other end. You can monitor active 
links from Connect's tool window (see the 
screen). Even though Windows 3,1's Ob¬ 
ject Linking and Embedding uses DDE as 
a transport. Connect does not enable re¬ 
mote OLE in version LO, which supports 
the Link Clipboard format but not the new¬ 
er Object Link format that Windows 3.1 
OLE applications use. Symbiotics will 
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probably have synchronized Connect with 
Windows 3.1 by the time you read this. 

Connect provides simple messaging and 
file transfer tools. The file transfer tool of“ 
fers both *‘push” and “pulP* modes. You 
can push a file onto another machine's IN* 
BOX directory, or you can pull files from 
another OUTBOX directory—assuming 
you configure both instances of Connect to 
allow file transfer. 

All this excellent magic requires a good 
deal of stage-setting. Symbiotics bundles 
FTP Software's TCP/IP stack (70 KB) 


and adds its own 
TCPTSR (50 KB), 
which manages 
connections and 
queues messages. 
Shoehorning all 
this into upper- 
memory-block 
space is tricky, if 
not impossible. 
Then you have to 
set up a Connect 
name server as 
well as populate its 
database with the 
names and IP ad¬ 
dresses of all the 
machines that will 
run Connect. 

There is a reason 
why Connect works this way. O's one of 
the first commerc ial fruits of Networks De¬ 
veloper, a toolkit for building systems of 
communicating objects for heterogeneous 
networks of DOS, Windows, and Unix 
workstations. Unfortunately, the cross-plat¬ 
form capabilities that Developer-built ap¬ 
plications enjoy won't be obvious to most 
users of Connect. Smoother integration with 
the underlying netwoiit operating system 
will almost certainly be required to make 
Connect a mainstream success. 

Symbiotics plans to streamline Connect 


with the next release of FTP Software’s 
kernel, which will run as a DLL. But the 
option to use native transports and node 
names, rather than requiring a completely 
separate network layer for Cormect, would 
be an even bigger help. 

Despite its burdensome infrastructure, 
Connect should do well. Integrators will 
write scripts to exploit the remote DDE 
capability. Casual users will appreciate the 
ability to publish named resources direct¬ 
ly from the Windows Clipboard. 

—Jon Udell 


THE FACTS 


Networks Connect LO 
two-user starter kit, $595 

System requirements: 

Windows 3.x and NetWare (other 
networks may work, but they lack 
specific support). 

Symbiotics^ Inc. 

875 Main St. 

Cambridge, MA 02139 
(617) 876-3635 
fax:(617)876-0157 
Circle 1202 on Inquiry Card, 


Floptical Arrives At Last, and It Works 



T here's finally some good 
news to report on the sta¬ 
tus of very high density (VHD) 
floppy drives: The 20-MB 
I325VM Floptical drive from 
Insite Peripherals is available 
at last, and tl was worth the 
wait. 

Floptical is a new kind of 
beast, a hybrid of a floppy 
drive, a hard drive, and an 
optical disc. As with fioppy 
drives, the recording media are 
removable 3J^-inch magnetic 
disks, similar to the ones you 
use today. Like a hard drive, it 
has fast access: The average 
speed is 80 milliseconds, and 
the track-to-track seek time is 
just 18 ms. Also like many hard 
drives, it uses a SCSI connector, so the 
data throughput can range up to 1.5 MBps. 

The real breakthrough is Floptical's 
laser-optic tracking, which gives it finer 


track pitch. Floptical uses closed-loop 
servo-positioned heads that read rings that 
are preprinted on special disks. The result 
is that Tnsite can cram 1245 tracks per inch 


onto the medium, compared 
with 45 to 135 tpi for floppy 
disks. The linear density is 
higher, too, at nearly 24,000 
bits per inch (versus 17,000 bpi 
for high-density drives). 

Although my first installation 
was an OHM unit, it couldn't 
have been easier. T stuck the 8- 
bit SCSI card in a free bus slot, 
removed my existing B drive, 
and put Floptical in its place, 
connecting it to the SCSI port 
with a keyed ribbon cable. T 
didn't have to set any jumpers 
or switches on the interface, nor 
did I have to add a software 
driver to my CONFIG.SYS file. 

When I booted up my sys¬ 
tem, Floptical installed itsel f as 
my D drive. I hadn't changed my CMOS 
setup to reflect that the B floppy drive was 
no longer there; otherwise. Floptical would 
have installed itself as B. I formatted three 
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^\fedows helps FORTRAN 
usei^ create bigger ^)ps. 



Ihe Windows graphical enimmment Ms you 

have muU^e willows m your FORTRAN 
ap^ic<itions. This means that you eon reske and scroU 
input and output dispii^ to view data,,. 



...and to analyse data, simply cut and paste your 
FCd^TRAN output into programs such as 
Micros^ Excel prr Wituiows ai^ you can view ^ 
instantly m gmphkcd form. 


With the new Microsoft’ FORTRAN Professional 
Devdopment System version 5.1, your existing code taps into 
the power of the Microsoft Windows™ graphical environment 
FORTRAN 5.1’s new QuickWin library lets you devdcp 16-bit 
apps that access greater memory than ever before - breaking 
the 640K barrier on 286 and 386 machines. 

You can use the FORTRAN QuickWin library to take 
advantage of multiple I/O windows, multitasking, and cut 
and paste. Or write FORTRAN routines called from mixed- 
language Windows apps. And FORTRAN 5.1 has Program¬ 
mer’s WorkBench, with a new CodeView’ debugger and 
Source Browser. 

To see the advantages of bigger, multi-windowed 16-bit 
applications, give us a call at (800) 541-1261, Department R34 
and order your FORTRAN update today. 

*At ttsid iK»«, ’’DOS' ngfew l» MS-DOS ar /C-£)OS swleim, ® ISSl QBjKtfwiijn. Aa TOAfe Pr^ed pt iiit U-SA, Ijmtr thf 50 

Oailad StaiBs. cad (800) S 4 I ISSI. Dept ottiside tin SO UtSdd Slates, coU (206) 938 8061 Otitomm in Cmteda, cad (4W S6€ 3503. Miamiff, MS DOS, 
OS/?, and iht to^l srr riexuJiei^ trademarks Wmdom and Making it aE xpokc a^se ore tradetnaris 4 ^ Mkrosi^ CarporaHan. 


PRO 


GRAMME R'S TIPS 


Key Features 

• Create Windows .DLLs in FORTRAN using 
new or existing code. 

• QtrickWln Features: 

- QuickWin child windows are easily aeated 
using the OPEN statement 

- IJber-defiiied positiomng aiKl titles fiir child 
windows, 

- Aiitomatically generated scmll bars for out¬ 
put that extends past a single screen, 

• CodeView debugger supports DOSt 
Windows-based and CW2® applications, 

• Extended Cod^iew debugger for large DOS 
programs 


^ Complete online documentation fiar the 
FORTRAN language and aH compile and 
link switches 

• DOS and OS/2 run-time bT3raries are com- 
patiNe with ctiier Microsoft languages 

• Floating-point support indudes oo-piocessor, 
emulatim, and alternate math libraries 

• 100% ANSI 77 compatibility and numerous 
IBM® VAX® and MSI ^ extensicna 

• New BYTE emulates VAXdata types 

• Language Extensions include DOUBLE 
COMPLEX variables, piedaon and maxex- 
ponent inquiries 


• Use the new/MW option with the 
FL command to invoke the Quick- 
Win library. For example: “FL/MW 
MYAPP.FDR" is all it takes to make 
MYAPP a Windows-based prt^ram. 

• Use the ALLOCATE statement to 
dynamically size arrays and to 
access more than iSMB of memory 
(ma386': 

UMiaosoft 




















































The KX-P2124, a 24-pin with ATM* and color option. 



■ 1*11 ^ A 1 y m m 

k i W * 1 

*11 N ^ 1 i’J i 1 1 










A few dot-matrix printers 
offer you scalable fonts. 

A few, color. But no other 
printer offers you scalable 
fonts...color,..and Panasonic* 
Quiet Technology. 

Put ourKX-P2124ahd 
2123 to work and 
you’ll get the 
flexibility of Adobe] 

Type Manager® 
and scalable 
fonts...you'll add 
drama to your 
documents with 
our optional color kit...and 
you’ll hear very little, indeed. 

Put any of our other 
Quiet Technology printers to 
'An ^nd 

OPTION accom¬ 
plish whatever your needs. 

From our 2123, a budget- 
minded 24-pin with Adobe 
Type Manager* and optional 



color...to our 2624 wide- 
carriage business printer with 
ATM*,...toour9-pin 2180 with 
6 near letter quality fonts and 
optional color. 

All with the kind of features 
that made Panasonic printers 
the leaders of the industry. 
Such as multiple paper paths, 
EZ’" Set control panels, and a 
two-year limited warranty on 
parts and labort 

The Panasonic 2000 
Series Quiet Technology 
Printers. 

Call us for more informa¬ 
tion; 1-800-742-8086. Or visit 
your Panasonic dealer. 

^ See your deafer for warranty detaifs. 

*ATM and Adobe Type Manager are regis¬ 
tered trademarks of Adobe. 

Available on selected printers only. 


Panasonic,. 

Office Automat^onyj^-^^^A 


OIKi YOU'VE TRIED OUR 
QUIET TKHNOIOGY PRINTERS, 
YOU'U NEVER SETTU FOR 
ANYTHING LESS. 


- =- - ■! 
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The KX-P2123, a 24-pin with ATM* and color option. 



The KX-P2180, a 9-pin with color option. ATM* not available. 



The KX-P2624, a 24-pin with ATM*. Color option not available. 

PQ9-eV 


Ctrcio 73 on Inquiry Card. 





























































NEWS 


FIRST IMPRESSIONS 


disks; one as 720 KB, one as 1,44 MB, 
and one, using the special Floptical medi¬ 
um, as 21 MB. The system was able to tell 
what kind of disk was installed and for“ 
matted it appropriately. The lower-capac¬ 
ity disks worked perfectly in my regular 
floppy drive. 

Before you can get DOS to format a 
VHD disk, you have to install a patch 
called FM'l'FlX that is supplied by Insite. 
The patch loads as a 600-byte TSR pro¬ 
gram. Floptical media can be formatted 
with a choice of file-allocation-table types. 
A 12-bit FAT is backward compatible with 
DOS, so you can use the medium as a 


bootable DOS disk. The more efficient 16- 
bit FAT offers the same total capacity, but 
it can store more files because short files 
don't waste as much sector space. This 
format isn’t bootable, but it’s fine if you’re 
using the medium only for backup. 

My only reservation about Floptical was 
its slow start-up speed. This is a minor 
drawback. Insite argues that with a Flop¬ 
tical installed as your A drive, you can 
keep using your existing medium and be 
able to back up an HO-MB hard drive onto 
four disks. This is a persuasive idea, and, 
best of all, it works. 

—Andy Reinhardt 


THE FACTS 


B25VM Floptical 
(contact dealer for price) 

Insite Peripherals 
4433 Fortran Dr. 

San Jose, CA 95134 
(40^)946-8080 
fax: (408) 946-4403 

Circle 1203 on Inquiry Card. 


The Sound of Gold 




T he flow of MFC-compati¬ 
ble software now coming 
to market has hit a snag: the 
sound barrier. Even though the 
MFC specification covers ad¬ 
vanced technology like CD- 
ROM and video overlay, the 
first compatible audio boards 
leave much to be desired in the 
areas of sound quality and mu¬ 
sic quality. 

Ad Lib’s proposed solution 
to this is its Gold Stereo Sound 
Adapter. I had a chance to plug 
a prerelease version of the Ad 
Lib Gold 1000 card into a 
Tandy 4033LX multimedia sys¬ 
tem. The Gold 1000 is an 8-bit 
ISA board that mcorporates dig¬ 
ital audio record and playback, 
music synthesis, MIDI, and joy¬ 
stick control. But it isn’t what the Gold 
1000 does that sets it apart—it’s how it 
does it. Tlie Gold 1000 sets several new 
quality standards over its predecessors, 
and it’s here that it makes its mark. 

The first plus is its on-board music-syn¬ 
thesis chip. It is still made by Yamaha and 
is still based on somewhat outdated FM 
technology, but FM has proven to be in¬ 
expensive and easy to implement. This 
new chip pumps out up to 20 simultaneous 
voices of synthesized music in stereo, and 
with a selection of instrument sounds much 
broader than the original FM sound chip 
could offer. The new Yamaha chip has a 
compatibility mode that lets it behave like 
the FM chip on previous Ad Lib and com¬ 
patible boards, so most older software will 
still run. 

The Gold lOOO’s digital audio capabil¬ 
ities have been enhanced as well. There 


arc two independent channels of l2-bil 
digital audio, which can record and play 
back 8-, 12-, or 16-bit files at bit rates of up 
to 44.1 kHz. The two channels can be used 
together to produce stereo, or they can be 
separated so that, for example, one can 
play a digitized musical score while the 
other offers running verbal commentary. 

The board I evaluated came with some 
fairly impressive demonstrations. Some¬ 
thing 1 found interesting about them, how¬ 
ever, was the liberal use of combined FM 
synthesis and digitized audio. FM has a 
distinctly synthetic sound to it; many of 
the tunes used digitized drums or strings to 
add punch and realism. When digitized 
audio is added, it tends to take some of 
the flatness out of the FM sounds. 

The Ad Lib Gold 1000 will have a num¬ 
ber of hardware options, including daugh- 
tercards for surround sound (i.e., echo and 


reverberation effects) and 
telephone answering. 

)^ere “serious” music ap¬ 
plications—business presen¬ 
tations, educational multime¬ 
dia, and so on—are concerned, 
this card will be competing 
against others based on tech¬ 
nologies superior to FM. Of 
these, audio boards based on 
pulse-code-modulation sam¬ 
pled sound offer the greatest 
realism and fidelity. FM’s ad¬ 
vantages are its low cost and 
the number of distinct instru¬ 
ment sounds that can be pack¬ 
aged on a single product (the 
Gold 1000 boasts over 600). 
Whatever wins. I’m happy to 
see die audio side of PC mul¬ 
timedia growing rapidly out 
of its video-game roots to Join the grown¬ 
up world. ■ 

—Tom Yager 


Ad Lib Gold 1000 

$299.95; SCSI adapter kit, $79.95; 
surround-sound module, $89,95; 
telephone answering card, S99.95 


Ad Lib, Inc. 

220 Grande-Alice E, Suite 850 
Quebec, Quebec, 

Canada GlR 2J1 

(418)529-9676 

fax: (418)529-1159 

Circle 1204 on Inquiry Card. 


TEMS MENTIONED 


58 BYTE ■ MAY1992 















B Jl Version 7.0 is the most in- 

lm«l depth solution for creating 

IW I Windows-based applications. 

A l/t included MS Foundation 

I fl II Classes help you smoothly 

%|/ I transition to the increased 

productivity of object-oriented 
programming while you 
generate the fastest, smallest 
code available from a PC-based 
C/C++ compiler. Reduce the size of applications 
with p-code technology, and boost application 
speed via complete function inlining. An object 
browser lets you easily navigate through your 
project. Call Programmer's Parad/se to order your 
copy(s] today! 


7.0 


MS C/C+-+ 7.0: SRP: $499 NOW: $299* 
Upgrade: SRP: $139 NOW: $134* 


To order call 
( 800 ) 
445-7899 

and ask for upgrade information! 


B 

UNDLE PRIG 

1 

N G 

Microsoft C/C++ 7.0 with... 



1 

□bject-Menu by Island Systems 

$868 

$549 

2 

Greenleaf Comm++ by Greenleaf Software 

698 

435 

3 

CASEiW for C and C++ by CASEWQRKS 

1889 

1089 

4 

CodeBase 4,5 by Sequtter 

894 

549 

5 

.RTPatch by PocketSoft 

794 

429 

6 

.RTLink/Pfus by PocketSoft 

994 

569 

7 

MKS RCS 5.2 by Mortice Kern Systems 

748 

449 

8 

Zinc Interface Library 3.0 

999 

609 

9 

Tools.h++ by Rogue Wave 

798 

519 

10 

C-scape by Liant Software 

998 

609 

Microsoft C/C++ 7.0 Upgrade with... 



1 

Object-Menu by Island Systems 

$508 

$389 

2 

Greenleaf Comm++ by Greenleaf Software 

338 

279 

3 

CASE:W for C and C++ by CASEWORKS 

1529 

929 

4 

CodeBase 45 by Sequiter 

534 

359 

5 

,RTPatch by PocketSoft 

434 

269 

6 

.RTLink/Plus by PocketSoft 

634 

409 

7 

MKS RCS 5.2 by Mortice Kern Systems 

388 

299 

8 

Zinc Interface Library 3.0 with source 

639 

449 

9 

Tools.h++ by Rogue Wave with source 

438 

359 

10 

C-scape by Liant Software 

638 

449 


Turn the page 
for more savings from 
Programmer's Paradise! 


*Pfices s^jbject to changs withoLit notice, limited time offers, while supplies test. Ad products are trademarkE w negistered tredetnarks uf their respectivB companies. 


800 - 445-7899 
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International: 908-389-9228 Canada: 800-445-7899 
Customer Service: 908-389-9229 Fax: 908-389-9227 


Developers, we're here to serve you. 
Programmer's Paradise offers the world's 
largest selection of software development 
toolsandutilitiesatguaranteed low prices. 
If you don't see what you want call us 
anyway. And don't forget to ask for our 
comprehensive catalog. 


C’Applicatmn Generators 

CA3E:W Ccrpcsrate 039 

dANALYSTGOLD CALI 

WindowsMAKERProl 795 


C Co min uni cations 


Bre^kOut 11 

109 

C Asynch Manager 

139 

Essential Comm 

259 

Sreenleaf CommLib 

207 

Gresnleef ViewComm 

319 


Dan Brick!in’s 
Demo If 

Experience for yourself why 
30,000 people have made 
Demo II 3.0 the leading tool for 
producing program prototypes, 
demonstrations, ar^d tutorials. 

Demonstrate commercial software to potential custom' 
ers without shipping live software. Produce effective 
tutorials that interactively teach products. Create Com' 
puter Based Training for a fraction of the cost of dedi¬ 
cated CBT authoring software. 

List: S249 Ours: $215 

TAXct'tmi ^ 0233-0003 


MS C/C++ 7,0 Bundles 


w/objeet-Menu 

549 

w/Greenleaf Corrim++ 

435 

w/CASE:W(C/C++| 

1089 

w/CodeBese 4.5 

549 

w/.RTUnttPlusof.RTPatch CALL 

w/MKS RCS 

449 

w/Zinc Interface Library 

669 

w/Tools.h+t 

510 

w/C-scape 

m 


MS C/C4+ Campelilive \}\ 

w/nb)e€t-M0nu 

wyGreenieef CoErim++ 

w/CASElW^C/C^-^l 

w/Ct)deGaSfi4,5 

w/.RTLink/Plus or .RTP&tch C 

w/MKS RCS 

w/Zinc hteriace Ubrafy 

w/TDals.h++ 

w/C-scspe 


Watcom C 9.0/386 

Develop and debug 32-bit applica¬ 
tions for extended DOS, Windows, 
and OS/2 2.0 with the most complete 
32-bit C development package avail¬ 
able. Includes the royalty-free DOS/ 

4GW DOS extender by Rational 
Systems, components from MS Windows SDK, compiler, 
linker, debugger, profiler, plus numerous development 
tools. Supports other industry standard 32-bit DOS 
extenders. Create ADS Applications for AutoCAD or 
embedded systems development 
List: $795 Ours: $629 

¥AKc^.tera 1683-0001 


C Screens 

C Worthy 

Greenleaf Data Windows 
Vermont Views 
Vitamin C 

C- Addition el Products 

C-Otjc 

MKSLEX&yACC 
PC Lint 

0+4 Li bra ries/Uti litres 

BriBforC++ C 

C++Views 

Codebase ++ 

Greanlaaf Comm++ 
ObjeotGraphics ( 

Object ManapT 
Object Professional for C++ 
RpiUOrWave Matb.b++ 
Rope Wave Toots.h++- 

Win44 


3B6/48E Development 

Intet 38ei'4fle C Code Bui I dor 575 
Lahov EM/32 w/OS 386 1145 

PharLap 386 Dos Extender 435 

WATCOM 

ZoiiechC++Davel.S.O CAli 

A&sembly/Disassembly 

DIS DOC Profaasloftal 209 

MS Macro Assembler SO 105 

Spontaneous Assembly 159 

Turbo Debugger & Tools 105 

C/C+4 Compilers 

SorJand C++ 299 

SAppHcaiion Frameworks 479 
w/ObjeciGraphics 579 

LPIC++ CALL 

Microsoft C/C++ 7,0 299 

Competitive Upgrade 134 

MS QuickC for Windows 139 

Turbo C++ 69 

w/Tur bo Vision 139 


^ FTOiil5.i)r;l ;■■ ■ 

^711 ill ii'i 

■' 7 ‘E.' 

P'rr*-;I 


The fastest way to create Windows appticalions in C, 
Generates the Windows .EXE with fully commented source 
and production files. Ho royalties. Point and click m define 
user interface. Preview your design to instantly test leak 
and feel. Make changes on the fly without compiling. 
Custam code Is preserved during cede generation. 

Supports Borland C4+, MS C/C 44 , Zortoch and Watcom. 

True Visual Programming in C. 

Ust $995 Ours: 

^Special offer $695 

. £AX<t..’fy16 83-M01 •U.nil«ITimBOfl»ft 


Umtled TintB OUerl 


Burland C-s -i* 3*0 

SPECIAL OFFESi 
Buy Borland C -14 3.0 today and 
get the "The World of C-h" video 
FREE! 

OR 

Buy Borland C-i-f w/Application 
Frameworks and get "The World of ObjectWindows' 
video FREE! 

Borland G-t+ List: S49S Ours: S299 

w/App. Frameworks Lst: $749 Ours: $479 
Borland C4+ FAXc^r^m t^BGI-ODOI 

w/App . Fra m ewo rks FAX uttm B61-0024 









software source! 





Phone Orders 

Mori-Fri 8:30 AM-7PM ESI, Sat 9:30-2:30 EST We MC, Visa. AMEX. Dtvnestic shipments, 
please add ^ per item for shipplr^andling jUPS genndl. Domestic COD shipment, please add S3. 
Rush service available. 

Mail or FAX / Imemotional Onlers/ Domestic Purcha^ Orders Ptiwie nurnber required. 
Retoros Subiact to $25 procea^ipg char^. 

FAXcft^n] (908) 389'fl173 Call from your FAX Telephone and follow the instructions to 
receive more irtformation on the products featured above! 

Corporate Accounts Call CORSOFT, our corporate sales division. Ask about volume 
purchase agree merits. 

Circio 64 on Inquiry Card. 

* Atl prices subject to change without nutice. 


Windovirs Development 

Actor Professiunal W5 

CASE:W 435 

GASErW Gorporata 839 

CODEPAD for Wndows 95 

dBEAST/Windows CAli 

Distinct TCP/IP for Win dows 445 

MEWEL 249 

Neiton 0 usktop ZO1/ Windows 1E19 
DhjectVisiorT 106 

ftealffOT 319 

Srnalltalk/WindDws 395 

TocIBock 329 

WindowsMAKER Professional 989 

Win daws Teach Pmf essional CALL 


labase Development 


■iort Professional 

525 

por 


521 

ate(l5 

579 

m ill 

tbevel. Edition 

CAti 

dn 

845 

pfb J 


489 


fttrihution Kit 

CAU 


is 

525 

: D.at^lJase Librsty 

279 

TCuhE CenErutor 

219 

1 Repent Writer 

219 

Whatf 

45 

erClip/F(ji< SPCS 

259 


Pascal 


Tops; 

B9 

Turbo Pascal farWiutfows 

m 

Turbo Pascal Professional 

m 

Turbo Ptofessional 

99 

Prototyping 


Dan RrickliTi's Demo II 

215 

Show Partner F/X 

355 

Version Control 


MKSRCS 

CALL 

pves Config. Builder 

209 

PVeS Version Manager 

509 

TUB 

109 


The Norton 
Desktop 2-0 for 
Windows 

The complete file management and 
utilities solution for every Windows 
user. The Norton Desktop for 
Windows is the only Windows appli¬ 
cation product that provides seamless, visual integration 
for faster group and file management as well as imme¬ 
diate access to programs and data. NDW also comes 
with a comprehensive set of Peter Norton's best utilities. 
New features include: Windows 3.1 compatibility, 
virus protection, and 15 new file viewers. 

List; S149 Ours: SI 09 

FAX.^rera ^^132-0027 


ruggers 


tiscape Debugger 

CAU 

scape Debuggers 

CALL 

tors 


A 

m 

jEdit 

69 

i Edit Professional 

133 

E Editor 

154 

tPlus 

149 

ITRAN 


iVF77L 

535 

mmRAN 

349 

'COM FORTRAN 77/85 

449 

phic Libraries 


i Driver II 

229 

3KHAWK dGT 

259 

nttal Graphics GUI 

209 

nttal Graphics Kernal 

149 

TJnve Plus Dev. 

269 

biesMENU 

119 

ffacts 2.9 

179 

'raphios 

179 

ext 2D 

12S 

ProfassiDoai 

279 

l-TOOLS 

279 

pet 

279 


85 

SHOW Products 

CALL 

>D.3D 

CALL 

•r kage library 

179 

ters/Profilers 


^r-NEWVEHSm! 

CALL 

86 Plus 

335 

WPlus 

355 


CORPORATE (CORSOFT): 800 422-6507 


dBFasi 


dBFasi Windows 

The complete stand-alone dBASE/ 
xBase development language for 
MS Windows. dBFast lets you 
create fast, powerful, easy-to-use 
graphical applications. Design 
multiple windows, pull-down 
menus, check boxes, list boxes, radio buttons, bit map 
pictures and more. Over 200 extensions to the dBASE III 
Plus language as well as an interactive editor, cornpiler, 
and linker. 

List: $550 Ours: S295 

FAXaw ^1D04-0(M13 


Utilities 

386MAX 

86 

After Dark 

n 

Bar Cade Library 

319 

Blue MAX 

185 

HIJAAK 

139 

Hald Everything 

159 

INSTAUT 

135 

Label Master 

399 

MKSTorjIkit 

199 

Norton Anti-Virus 

99 

Norton Commander 

99 

Norton Utilities 8J9 

129 

flpt-Tfioh Sor&'Morge 

119 

PCToolsDelLwelD 

129 

SpinRite!l 

59 

Stork Install atiori 

CALL 

SUNSHDW Image Ubrary 

CALL 

Upshot 

139 


Magic Fields 
for Windows 

Save time by creating Windows 
data entry screens the easy way. 

Magic Fields isa large collection of 
objects that perform data field 
validation. Just point S click to 
define intelligent input fields (numeric, text, date, cur¬ 
rency, phone no., etc). Fully cuslomiiable Including fonts, 
colors & 3-D NeXT look. Extremely powerful. Use any 
Windows resource editor. No royalties 
List S349 Ours: CALL 

FAXc^f^ra s26flZ-0atM 


GUARANTEED BEST PRICES* 

STvouid you one o! ttiss# products lislsd at low«^ price in another si! in ihis 

rriEgaotie. CAU.USE We'lt match the price, and still offer our seme quakty series 
and suppoll 

Termi of oftir: 

* Qfler ^eodthrouihMay^LISSZ ^ Qtfer does, not apply titnvards obvious 

' Apjlicable tv prieinfl flii cunerTt eims in cumpetitora'edi 

veraons of software listed. *. Sufckct (a ■ 

* ^a.y sstfE prints Duty ^ 
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NEWS 


WHAT'S NEW • SYSTEMS 



Elegance 
at Your Desk 

T he EleganceZXP sys¬ 
tems feature a mother¬ 
board with a zero-insertion- 
force processor socket that 
accepts Intel's single-chip 
upgradable 486SX and 486 
processors. The ZIF socket 
lets you upgrade your system 
by flipping a lever to 
change the chip. 

Available as a compact 
five-bay desktop or a seven- 
bay tower computer, the 
basic Elegance ZXP is a 
16-MHz 486SX unit with 4 
MB of RAM (expandable to 
32 MB), 64 KB of lead/ 
write cache, and a CMOS 
BIOS with password securi¬ 
ty, It has one 8-bit and six 
16-bit expansion slots, an 
IDE hard drive and floppy 
drive controller, and a 52- 
MB IDE hard drive. The unit 
comes with a 14-inch VGA 
color monitor, parallel and 
serial ports, a 101-key key¬ 
board, DOS 5.0, QBasic, 
Windows 3.0, and a mouse. 
Price: Basic unit, $2199. 
Contact: Northgate Com¬ 
puter Systems, Inc., P.O. 
Box 59080, Minneapolis, 
MN 55459, (612)943-8181; 
fax (612) 943-8338. 

Cird» 1271 ofi Inquiry Card. 


NoteBrIck 
Takes CAD 
Out of the Office 

A notebook computer for 
Windows, CAD, and 
desktop publishing, the 
NoteBrick is built around a 
33-MHz 386 with 32 KB of 
cache memory. You can con¬ 
figure the DOS-, Unix-, 
and OS/2-compatible unit 
with 4 or 16 MB of R AM. 

The 8.7-pound Note¬ 
Brick features an 80-MB 
hard drive, a 1.44-MB 
floppy drive, a 9-inch backlit 
LCD, and support for an 
external VGA color monitor. 


The hard drive is expand¬ 
able to 160 MB via the in¬ 
cluded SuperStor data-com- 
pression software, which also 
doubles the capacity of the 
floppy drive to 2.8 MB. 

Interfaces include serial 
and parallel ports, an exter¬ 
nal keyboard port, and an 
external floppy drive port. 
An optional portable expan¬ 
sion module holds two ISA 
half-length cards and has 
two serial ports and a paral¬ 
lel port. 

Price: $2995; expansion 
module, $295. 

Contact: Ergo Computing, 
Inc., 1 Intercontinental Way, 
Peabody, MA 01960, (800) 
633-1925 or (508) 535-7510; 
fax (508) 535-7512. 

Circle 1272 en Inquiry Card. 

Notebook Has 

Expansion 

Possibilities 

B ased on Intel's 386 
CPU running at 33 
MHz, the NB3300 note¬ 
book computer comes with a 


100- or 120-MB hard drive. 
Us 4 MB of RAM is expand¬ 
able to 16 MB, and it has 32 
KB of direct-mapped cache 
memory. A 100-pin expan¬ 
sion port lets you connect the 
unit to a docking station, 
whereby you gain two 16-bit 
half-size expansion slots, 
two serial ports, a parallel 
port, a keyboard port, and a 
color VGA monitor port. 

The NB3300's backlit, 
supertwist VGA LCD has a 
resolution of 640 by 480 
pixels in 32 shades of gray. 
Standard interfaces include 
serial and parallel ports, as 
well as ports for an external 
VGA monitor and an extern^ 
PS/2 device. 

Price: Starts at $2450; 
docking station, $250, 
Contact: PC-Ease, Inc., 

5813 Main St., Suite 10, Buf¬ 
falo, NY 14221, (800)472- 
3273 or (716) 626-0315; fax 
(716) 626-1541. 

Circle 1272 on Inquiry Cord. 


Slim Profile 
and Power 
Travel Together 

T he SlimPro2*^-mch- 
high desktop system 
weighs about 10 pounds for 
easy portability and fits 
snugly under your monitor. 
Configured with a 25-MHz 
386SX AMD CPU and 1 
MB of RAM (expandable to 
16 MB), the SlimPro has a 
built-in IDE controller, a 
1.44-MB floppy drive, a 
VGA graphics board with 1 
MB of video RAM, a par¬ 
allel port, and two serial 
ports. Two standard-size 
slots hold the video card and 
a LAN or modem card. 

There is space for a hard 
drive. 

Price: Starts at $425, 
Contact: Addtech Re¬ 
search, Inc., 41332 Christy 
St., Fremont, CA 94538, 
(510) 623-7583; fax (510) 
623-7538. 

Circle 1274 on Inquiry Cord. 

486 with VGA 
on tbe Local Bus 

W ith its t MB of VGA 

RAM on the local bus, 
the PCS 486-33 Local Bus 
VGA computer is a mid-size 
tower system with 8 MB of 
RAM (expandable to 32 MB 
on-board). The unit in¬ 
cludes 64 KB of write-back 
cache (expandable to 512 
KB), zero wait states, dual 
floppy drives, a 20O-MB 
hard drive with 32 KB of 
cache, and a 14-inch nonin¬ 
terlaced Super VGA color 
monitor. The computer is 
compatible with OS/2 and 
Xenix, 

Price: $2799. 

Contact: First Computer 
Systems, Inc., 6000Live 
OakPkwy., Suite 107, 
Norcross, GA 30093, (800) 
325-1911or(404)441- 
1911; fax (404) 441-1856. 
Cifcla 1275 on Inquiry Card. 
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WHAT'S NEW • PERIPHERALS 



Multinetwork 
Laser Printer 

T heQMS-PS 1700, a 
17-ppm multinetwork 
laser printer, combines 
Multi-Res technology with 
microfine toner to let you 
select 300“ or 600-dpi output. 
The printer serves any com¬ 
bination of 20 PCs, Macs, 
and Unix and DEC ma¬ 
chines running NetWare, 
EtherTalk, TCP/IP, or 
DECnet. 

Powered by an 80960CA 
25-MHz RISC-based proces¬ 
sor, the QMS-PS 1700 has 
8 MB of RAM (expandable 
to 32 MB via SIMMs), The 
additional RAM increases 
the input buffer space for 
resident job spooling, but you 
can also configure it as a 
font cache or for downloaded 
font storage or forms and 
logo storage. Resident printer 
languages include Post¬ 
Script and emulation for 
Hewlett-Packard PCL 4 
and HPGL 7550. With the 
optional Ethernet interface 
with the DECnet protocol 
installed, LN03+/ANSIis 
available. An Emulation 
Sensing Processor analyzes 
the incoming data stream 
from four available interfaces 
and selects the appropriate 
language. 

Price: Base configuration, 
$7995, 

Contact: QMS, Inc., 1 
Magnum Pass, Mobile, AL 
36618, (800) 523-2696 or 
(205) 639-4447; fax (205) 
633-0013. 

Circle 1276 on inquiry Card. 


Smooth 

Animation Video 

y means of fast disc 
spinning, NEC's multi¬ 
media-ready M Series of 
Intersect CD-ROM readers 
attain average access times 
of 450 ms for the CDR-36M 
and 280 ms for the CDR- 
73M and CDR-83M Data 


transfer rates are also im¬ 
proved by this technique, 
with a rate of 150 KBps for 
the CDR-36M and 300 KBps 
for the CDR-73M and 
CDR-83M. Each CD-ROM 
reader has 64 KB of cache 
memory. 

A portable reader, the 
CDR-36M has a user-selecta¬ 
ble ID of 0 through 7 and 
attaches to most IBM-com¬ 
patible portable computers 
via the company's parallel- 
to-SCSI adapter. A SCSI In¬ 
terface Kit includes audio 
drivers. 

An external desktop unit, 
the CDR-73M has a dust 
brush that cleans the laser 
read head. The CDR-83M is 
an internal half-height unit. 
The SCSI Interface Kit for 
each unit includes audio 
software and headphones. 
Prke: Starts at $449 for the 
portable reader. 

Contact: NEC Technol¬ 
ogies, Inc., 1255 Michael 
Dr., Wood Dale, IL 60191, 
(800) 366-0476 or (708) 
860-9500. 

CIrdv 1277 an inquiry Card. 


Versatile 
Floptical Disk 
Drive 

A 20-MB Floptical disk 
drive, the Viper Drive 
gives you a dual-purpose 
floppy drive ^stem that 
reads and writes standard 
1.44-MB Mac floppy disks 
as well as 20-MB IHoptical 
disks. The drive automati¬ 
cally senses which ty pe of 
disk it's working with, so you 
can use the disks inter¬ 
changeably. 

The SCSI storage device 
features push-button SCSI ID 
selection, twin SCSI ports 
that let you daisy-chain SCSI 
devices, and switchable 
SCSI bus termination. Avail¬ 
able as an internal drive for 
the Mac Quadra 900 and as 
an external unit for Macs 
with a SCSI port, the Viper 
Drive supports Floptical 
partitioning and password 
protection. 

Price: Internal drive, $645; 
external drive, $745. 
Contact: Second Wave, 

Inc., 9430 Research Blvd., 
Echelon II, Suite 260, Aus¬ 
tin, TX 78759, (512) 343- 
9661; fax (512) 343-9663. 
Circia 1278 on Inquiry Cord, 


Flatbed 
Color Scanner 

A flatbed color scanner, 
the 600-dpi, 24-bit Ani¬ 
mas Syncigizer-2 uses a 
light-source alignment for 
color recognition. Combin¬ 
ing red, green, and blue light 
sources with two gamma 
correction curves, the scan¬ 
ner can reproduce 16 mil¬ 
lion colors, 256 levels of 
gray, or any combination of 
detailed line art and half-tone 
patterns. 

The Synefgizer-2's 
three-pass scanning approach 
lets you set the zero point 
anywhere on the scanning 
pass, further enhancing the 
color recognition accuracy. 
The built-in SCSI connec¬ 
tion allows a plug-and-play 
connection to Macs. 

Price: $1995. 

Contact; Mouse Systems 
Corp., 47505 Seabridge Dr., 
Fremont, CA 94538, (510) 
656-1117; fax (510) 770^ 
1924. 

Circle 1279 on Inquiry Card. 


A Mouse 

withAdiustable 

Resolution 

T he System Mouse 
(Serial Version) is a 
three-button optomechani¬ 
cal mouse with a serial inter¬ 
face. Dynamic tracking lets 
the mouse adjust resolution 
from 290 dpi to 1450 dpi 
based on the speed of your 
hand. The mouse is Micro¬ 
soft, Mouse Systems, and 
Windows compatible. 

Price: $29.95. 

Contact; IMSl (Interna¬ 
tional Microcomputer Soft¬ 
ware, Inc.), 1938 Fourth 
St., San Rafael, CA 94901, 
(415) 454-7101; fax (415) 
454-8901. 

Clrcls 1280 an Inquiry Cord. 
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Put 386SX 
Power in Your 
286 Computer 

T he SuperSX upgrade 
cards for the Compaq 
Deskpro 286/12 and AST 
Premium/286 machines give 
these systems the power of 
386SX units* The cards in¬ 
clude an AMD 3S6SX pro¬ 
cessor with a clock speed of 
25 MHz. A 16-KB two-way 
associative cache is provided 
for the ROM BIOS, video 
BIOS, and data; an additional 
64 KB is available a$ an 
option. 

The Super SX cards can 
accommodate up to 8 MB of 
additional RAM via mem¬ 
ory modules. Once the mem¬ 
ory is installed, the card 
automatically recognizes it* 
Price: $598 (Compaq inter¬ 
face cable, $^), 

Contact! Supercomputers, 
Inc*, 8575 WUiowsRd., 
Redmond, WA 98052, 

(206) 881-7500; fax (206) 
881-5015. 

Cifcla 1261 on Inquiry Cord* 


Feature-Full 
VGA Card 

A VGA card that uses ap¬ 
plication-specific IC 
technology and operates in 
8- or 16-bit mode is available 
from JDR Microdevices* 

The card supports resolutions 
of 800 by 600 pixels in 16 
colors, 640 by 480 pixels in 
16 colors, and 320 by 200 
pixels in 256 colors and is 
compatible with analog and 
multisync monitors* Features 
include automatic mode 
switching for VGA, EGA, 
CGA, MDA, and HGC 
displays. 

Price: $49,95. 

Contact: JDR Microde¬ 
vices, 2233 Samaritan Dr., 
San Jose, CA 95124, (800) 
538-5003 or (408) 559-1200; 
fax (408) 559-0250* 

Circle 1282 on Inquiry Cord* 


Run Mac 
Software 
on Your PC 

A full-length PC card 
that lets your PC’s 3^.4- 
inch floppy drive directly 
read and write to Macintosh 
floppy disks, AndOr One 
also lets you access your PC 
peripherals from Macintosh 
software. The card’s Apple¬ 
Talk-compatible RS-422 
connector lets you network 
via LocalTalk and Phone- 
Net; its two SCSI ports let 
you connect other periph¬ 
erals, such as SCSI hard 
drives and scanners* 

AndOr One lets you 
switch back and forth be¬ 
tween PC and Mac modes 
by simultaneously pressing 
both Shift keys on your 
PC’s keyboard* The TSR 
AndOr software occupies 
about 60 KB of your PC’s 
RAM. The card includes a 
licensed version of Word-for- 
Word/Mac, a utility that 
translates documents be¬ 
tween PC and Macintosh 
formats. 


Price: $995. 

Contact; Hydra Systems, 
Inc., 1340 South Saratoga- 
Sunny vale Rd*, Suite 106, 
San Jose, CA 95129, (408) 
253-5800; fax (408) 253- 
1113. 

Circle 1283 on Inquiry Cord* 


Multiple-Drive 
IDE Interface 

T he IDE Controller 
from Boca Research 
supports two IDE hard 
drives and two floppy drives 
for ISA- and EISA-bus sys¬ 
tems* The multiple hard and 
floppy drive interface fits 
into a single slot in any 
AT-compatible 16-bit-bus 
interface. The controller in¬ 
cludes a 34-pin ribbon cable 
to connect a floppy drive and 
a 40-pin ribbon cable to 
connect an IDE hard drive. 
The control ler provides an 
LED connection to monitor 
hard drive activity . 

Price: $49. 

Contact! Boca Research, 
Inc., 6413 Congress Ave., 
Boca Raton, FL 33487, 

(407) 997-6227; fax (407) 
997-0918* 

Circle 1284 on Inquiry Cord* 


Analyze Speech 
and Sound 
on Your Mac 

S peech- and sound- 
analysis systems for 
Macs, SoundScope/l6 and 
SoundScope/8 are designed 
for speech researchers and 
therapists, acoustical and 
audio engineers, and re¬ 
cording specialists. The sys¬ 
tems let you use your Macs 
to record, play, edit, and 
view time waveforms and 
spectrograms; compute fre¬ 
quency spectra and linear 
predictive coding; add perti¬ 
nent notes; and create cus¬ 
tom displays. 

SoundScope/l6 turns 
your Mac II series computer 
into a CD-quaUiy 16-bit 
stereo sound workstation via 
software, a plug-in NuBus 
card with a Motorola 56001 
digital signal processor, 

Bose Apple Video Room¬ 
mate-powered speakers, 
and a Shure microphone* The 
hardware digitizes stereo 
sound at 44.1 kHz (the sam¬ 
pling rate used to master 
CDs) with 16-bit resolution. 
The system accepts input 
from standard audio sources. 
You can customize Sound- 
Scope/16 without program¬ 
ming and store each custom 
configuration for later recall* 
SoundScope/8, an 8-bit 
system for entry-level Macs 
such as the Mac Classic or 
Mac LC, digitizes sound at 
22 kHz with 8-bit resolution 
from the included MacRe- 
corder or the built-in micro¬ 
phone on newer Macs* Sound 
plays through the Mac’s 
internal speaker. 

Price: SoundScope/16, 
$4990; SoundScope/8, 

$1490. 

Contact: GW Instruments, 
35 Medford St*, Somerville, 
MA 02143,(617)625- 
4096; fax (617) 625-1322. 

Circle 1285 on Inquiry Card. 
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PICniRE 




ibu’re never out of touch with your 
own personal “Windows on the World”! 


Picture This... a real-time television monitor built 
right into your PC... Now, picture using this monitor 
while running Windows’^” 3-0 applications at the 
same time... And, picture t akin g that video image 
and resizing, (right down to crystal-clear icon 
size!) or clicking and dragging it to any position on 
the screen as easily as moving any other Window... 

Now you can! Any Windows 3.0 user can access 122 
channel television reception with the built-in tuner, 
PLUS two additional video sources, (such as VCR, 
video camera, laser disk, etc.,) aU with stereo audio 
capability! Automatically fit real-time video images 
into any size Window while running your other Win¬ 
dows 3 0 programs. Hauppauge Computer Works 
introduces Wia/TV™ the Windows television adapter. 

Picture Perfect. A “frame-grabber” feature allows 
you to capture any desired “stUl” from a video 
source and save it to disk. With Win/TV^ you can 
integrate video images into multi-media applications 
such as training or marketing presentations. All you 
need is Windows 3.0, a VGA monitor, and a system 
with a spare l6-bit I/O slot, and you are ready to 
view a whole new world of video creativity! 

Picture Yourself owning your own “Windows on 
the World”! Maybe you want to work on your spread¬ 
sheets but don’t want to miss an important news flash 
or a current stock market report. Win/TV is perfect 
for you. Keep an eye on current events while keeping 
control of your inventory... No problem! 

Get the new Win/TV and open a window on some 
fresh, new and exciting possibilities. 

Circk 276 on Inquiry Card, 



Resi:se or reposition your Wln/TV Win* 


dow anywhere on the screen—while 


running other Windows applications. 



Capture the perfect “stUV^ "*Frame 


Grabber*'feature ^great for presenta¬ 
tions ivith impact. 


Hauppauge/ 


Hauppauge Computer Works, Inc. 
91 Cabot Court ■ Hauppauge, N.Y. 11788 

In N.Y: Td: {5l6) 434-1600 • Fax f 516) 4.34-3198 
Toll Free: 800-443-6284 • In Europe: (49)-2l6M7063 






























































Introducing new RISC System/6000 POWERstation 


If you^re interested in open systems but don I want to 
suffer the slings and arrows of outrageous prices, 
IBM is about to hit you where you live. The RISC 
System/6000™ POWERstation 220 gives you more 
wallop for your money, while delivering a hefty 25.9 
SPECmarks™ Thats compared to tlie SUN lPt!s™ 13.4 
SPECmarks and the l)EC5000’s™ 17.8. 


Model 

Entry 

Grayscale 

Workstation" 

Entry 

B-bit Color 
Workstation! 

IBM 220W 

$7,185 

$9,995 

HP 705/710 

$8,415 

$14,065 


Scientists see stars, 

CASE users can start 
with a grayscale work¬ 
station witli a paging 
disk for just $7,185. If 
it’s CAD clout youTe 
after, you can gel a 
workstation spec;!ally 
outfitted for mechani¬ 
cal design—with 2D 
color graphics and 
400M B of fixed 
disk storage—for only $9,995. All models in the 
POWERstation 220 series come with two expansion 



■In Canada, cail 1 800 465-1234. "16MB, Paging Disk, Display, Operating Syslem, Graphical Uaer Interlace. DSMB, 400MB DrsK, Oiaplay, Operating Sysiem. Graphical User Iniertaoe. 

IBM is a reglslered trademark and RISC SysJem/SOQO is a trademark cf international Business Machines Corporation SPECmark is a geometric mean of the ten SPECmark tests and Is a 
trademark Standard Pcftormance Evaluation Corporation, All SPECmark figures listed are as publlEhed by their respective manufacturers. All prices listed are MSBR Rsmarkoter prices 
vary. IPC Is a trademark of Sun MierDByatems, Inc. DEC5000 is a trademark of Digitat Equipment Corporation. UNIX is a legistered trademark of UNIX Systems Laboiatories. HAGAR THE 
horrible Characlerts) © 1992 King Features Syndicate, Inc. ©1992 IBM Corp 
























get more clout, 
clobbered. 


and POWERservers that pack more punch for less. 


slots and upgradable components. And induslry- 
slandard memory upgrades and add-ons for bodi 
are affordable, so growing wonH be a pain. 

Striking a blow for business.The POWERserver 
220 is great for commensal iJNIX® soloiions, too. 
\V)u can configure it as a commercial server, to give 
your business the speed, muscle and openness of 
UNIX, for only $9,715. And die POWERserver 220 
is as expandable as all our oilier models. 

IBM is in your corner. Nobody else 
delivers the knockout support of IBM. An 
1BM customer engineer can install your 


machines, configure your network and integrate 
all your systems, whetlier they’re made by IBM or 
not. And IBM Credit Corporation has flexible 
financing packages to meet your needs. Get hit 
with die details. Call your IBM marketing repre¬ 
sentative or Business Partner. For literature, call 
1 800IBM^6676,ext,769f 

And, for those who decide to shop for UNIX 
solutions elsewhere, a word of advice. Duck. 



he RISC System/6000 

For the Power Seeker. 
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WHAT'S NEW • CONNECTIVITY 



First in a Family 
of Wireless 
LAN Adapters 

P roxim’s first wireless 
LAN adapter for desk¬ 
top and portable computers 
uses spread-spectrum RF 
technology. The Range- 
LAN/ISA, a full-size ISA in¬ 
terface board, has an anten¬ 
na that extends from the 
PC's backplane. 

With a range of up to 800 
feet, RangeLAN operates at 
a data rate of 242 Kbps. 

The board effectively triples 
the available bandwidth via 
its three full channels, letting 
you run three independent 
wireless LANS in the same 
physical space. The spread- 
spectrum technology pro¬ 
vides a consistent data rate 
over the entire bandwidth, 
the company says. 

Price: $495. 

Contact; Proxim, Inc,, 295 
North Bernardo Ave., Moun¬ 
tain View, CA 94043, (415) 
960-1630; fax (415) 964- 
5181. 

Circle 1291 on Inquiry Cord. 


Cheaper by the 
Half-Dozen 

A package of six Ether- 
Nic/8 lOBase-2/lOBase- 
5 network interface cards, 
EtherNic Six-Pack offers a 
savings over cards pur¬ 
chased individually. The 
EtherNic/8 card features 
high-speed-memory data 
transfer and a 32-KB RAM 
buffer. The card has a fac¬ 
tory-installed jumper-se¬ 
lectable remote-boot PROM 
for compatibility with disk¬ 
less LAN workstations. 
Price: EtherNic Six-Pack, 
$995. 

Contact: IMC Networks 
Corp., 16931 Mil liken Ave., 
Irvine, CA 92714, (800) 
624-1070 or (714) 724-1070; 
fax (714) 724-1020. 

Circio 1292 on Inquiry Cord. 


Integrated Office 

E nable Office provides 
an integrated office sys¬ 
tem for networks. The 
modular four-user suite in¬ 
cludes Higgins E-mail, cal¬ 
endaring, and scheduling, as 
well as Enable word pro¬ 
cessing, a 3-D linking 
spreadsheet, built-in Struc¬ 
tured Query Language in a 
relational database, 3-D 
business graphics, and a 
communications module 
with scripting capabilities. 
The modules are inte¬ 
grated, so you can share data 
across applications. 

Easy-to-use pull-down 
menus and full mouse sup¬ 
port are part of Enable Of- 
fice's simplified interface to 
Enable applications. You 
can open as many as eight 
windows at once on-screen 
and move data from one 
module to another. Each 
module can export and im¬ 
port data from stand-alone 
applications. 

I^lce: Four-user office 


pack, $995. 

Contact; Enable Software, 
313 Ushers Rd., Ballston 
Lake, NY 12019, (518) 
877-8600. 

Circle 1293 on Inquiry Cord. 


Speak Through 

Windows 

on Your Network 

i nlerActive M-Mail Sys¬ 
tems lets you communicate 
in Windows on your Net¬ 
Ware network via voice. You 
can include text, pictures, 
and graphics as you like, 
combining the media by 
clicking on a mouse. Avail¬ 
able in three versions, the 
multimedia system includes 
the company's InterActive 
M-Mail software, a sound 
adapter board for digitizing 
and playing back sound, and 
recording and listening de¬ 
vices for sound I/O, 

Price: $295 to $395. 
Contact: InterActive, Inc., 
204 North Main St., Hum¬ 
boldt, SD 57035, (605) 
363-5117; fax (605) 363- 
5102. 

Circle 1294 on Inquiry Card, 


Modem-Sharing 
on the LAN 

S hared Access Modem 
Sharing Kits, available 
in single- and dual-port 
configurations, let you pool 
your modems on the LAN 
so that anyone can dial out. 
The kits also let remote 
users dial into the LAN. 

The modem-sharing kits 
include V.32bis modems, ca¬ 
bling, communications and 
modem-sharing software, 
and a mouse-supported di¬ 
rectory interface. 

Price: Single port, $995; 
dual port, $1595. 

Contact: USRobotics, Inc., 
8100 North McCormick 
Blvd., Skokie, IL60076, 
(800) 342-5877. 

Cirdo 1295 on Inquiry Card. 


Poste Gains 
Flexibility 

V ersion 2.0 of Poste, 
Alfalfa Software's 
Unix-based E-mail system, 
adds a command-line inter¬ 
face, providing new capa¬ 
bilities for managing, send¬ 
ing, and receiving E-mail 
and faxes. Now you can ac- 
cess all of Poste's features 
from ASCII terminals, ter¬ 
minal-emulation packages, 
and the built-in X Window 
System GUI; create shell 
scripts to manipulate your 
mail; and define scripts for 
repetitive operations. You 
can configure your E-mail 
system, send or receive a fax 
from your computer, and 
dial into your E-mail from 
a remote location. 

Price: Single-user copy, 
$395; 10-user license, 
$2950. 

Contact: Alfalfa Software, 
Inc., 185 Ale wife Brook 
Pkwy., Suite 4200, Cam¬ 
bridge, MA 02138, (617) 
497-2922; fax (617) 876- 
2523. 

Cirda 1296 on Inquiry Cord, 
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MUITI-PLATFORM 

I 

OCUMENT PUBLISHING 

Maten 



► Frame 


The richest blend in document publishing 


Ct^Tighi C 1991 FfarnL* TcjchnoJogy Corporation. IntemaElunal customers p^eaae call (408) 433’331L FrarncMaicer and Frame Technology are reglSTered trademarks. Frame and the Frame logo are 
trademarks of Frame Tfechnotogy Corporation. Macintosh is a reglsieTed tradeni^ of Apple Cocirpuier^ Inc, Alt other trademarks or legUstered trademarks are the property of their respective holders. 

CilcfA 42 on Inquiry Cord. 


▼ FmmeMaker 3^0 with 
conditiQfial teJ(^ running 
on u Macintosh 




ni l I L III I I . I 11 1 ■ I . . 

FmmeMaker 3 .0 on a 
SPARCstation under Sun's 
OPEN LOOK interface. 


4 FrameMaker 3 0 running 
under Microsoft Windou^ 
ona3S6PC. 


► FmmeMaker 3.0 under 
the NeXTStep mterface on this > 

NeXTstatitwi Color. 


Frame Technology* has a unique formula for 
publishing everything from simple memos 
to long, stmctun^ documents: FrameMaker! 

^ FrameMaker blends into one integrated, easy-to- 
use program all the essentials of publishing: Authoring, 
editing, graphics, page layout, and production. Even 
math equations and hypertext 

► And FrameMaker 3.0 blends in new robust 
and exclusive features. like conditional text capabilities 
to help you generate and maintain multiple versions 
of a single document And an integrated, muhipage 
table edtor. 

► FrameMater is the perfect complement to all your 
hardware, because it runs on more pMorms than any 


other publishing program. Including PCs running 
SCO Open Desktop or Microsoft Wmdows, Madntosht 
i^llo, DEC, HI? IBM, NeXT," Sun, and a host of other 
UNIX platforms—with complete file compatibility So 
your worl^roups not only share files, but also their 
skills and e^rtise. 

► For a taste of FrameMaker 3.0, call 1-800-U4 
FRAME Ext 961 for a five guide to integrating document 
publishing, and the name of your nearest reseller. 

And start brewing >'our own blend of publishing. 


Frame 

















































































































Introducing Z"NOTE 



SPACFP X 


file Edit ^ew ilraw CoEof Wlndaw; Help 


r r 


r I? 


Slide \ ^ 




The Z"NOTE series starting at $ 2599 . Call now 1-800-523-9393. 




































The future is built in. 


Generations Ahead. 


while the others are busy imitating the SL-notebook design 
we shipped last July Zenith Data Systems is thinking two 
generations ahead. Our new Z"NOTE brings a new genius to 
power management; over four hours oi non-stop high-per¬ 
formance computing power. And our new "lid rest” feature 
allows you to close down without shutting down. Its 
simple, and its just the beginning. 


Notebooks Meet Networks. 



The Z«NC1TE introduces notebooks to networking. net¬ 

working. Believe it. We've put Ethernet on the motherboard. 

And we’ve pre-installed client shells for Microsoft* LAN Manager,™ 
Novell NetWare* and Banyan® VINES? Tbke your pick. 


We've Seen The Future And Its In Color. 


Our new active-matrix color display is a knockout. And the 
real beauty of it is that you can start with our high-contrast black- 
on-white model and upgrade to color in the future. In minutes, 
its worth waiting foe 


Who Needs A Docking Station? 


Just snap on the optional, inexpensive 
READYDESK™ Port Replicator and 
you have instant access to all 
your office peripherals. Its pretty 
neat. Its Z"NOTE. 



I 


mic] 

a 


320L 

325L 

325LC 

i386*SL-20 MH2 

! i386SL-25MHz | 

60MB HDD 

i 85 or 120MB 

120MB 

10.0" (9.5" V) VGA black-on-white display 
upgradeable to active-matrix color 

8,4" VGA 
color 

5.9 ibsr 

•ind. nickel metal-hydride battery 

6.5 lbs: 

4 hours continuous power, max 10 hours 
under Z^NOTE Premier ^tem Management 

Expea about 1/3 less with color. 

ETHERNET NETWORK-READY 

Microsoft LAN Manager, Novell NetWare and 

Banyan VINES client shells 

WINDOWS^READY 

MS-DOS*^5.0 with APM/Microsoft WindowsZ,\ 
Logitech TlackMan Portable Mouse 

UKRADE OPTIONS 

Memoiy BIOS, HDD. FDD, Co-Processor, Display 



•;l \ 



■ h ml 




- 



Z201.$2599 


Practice Makes Perfect 


ThereS no more-thoroughly-thought-out SL notebook on the 
market. Microsoft Windows'" 3.1 is pre-installed. The Logitech* 
TtackMan® Portable Mouse is included. LCD/CRT 
video is simultaneous. And the optional data/fax 
modem works worldwide. You won’t get that kind of 
thinking from the rookies. It’s called Thinking Ahead. 
READc-TO-RuN™ And we're used to it. 


Call 1-800-523-9393. 


Reseller prices may vary. But call ahead. Well tell you how 
A^e can guarantee prices on all four models. When you're 
rhinking Ahead, you think of everything. 



325L 

Model 85 

325L ^J5PP 

Model 120 

325LC $5299 



leseUers detentiine thdr own pricing which may be higher or lower than Zenith Dam Systems 
idvertif5cd prices, All prices and speciftcaiions are subject to change. Prices are for models shown, in 
J.S. dotkire. Shipping, handling, and applicable sales taxes not Included in the price. 

'flNOTE, READYDESK and trademarks of Zenith Data Systems 

:orporatEon, Microsoft, LAN Manager. MS-DCJS, Windows and the Ready-Tb-Run logo are tradeniarks 
7f Microsofi Corporation. Logitech and IfackMan are trademarks of Ijpgiiech. Inc. The Intel inside lego 
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NEWS 


WHAT'S NEW • CONNECTIVITY 



Dial In and Out 
on Your Network 

T he CAPcand, a self- 
contained network com- 
munication/appiicalion pro¬ 
cessor card, connects 
directly to the network 
without routers or bridges. 
CAPcard operates at full 
LAN speeds for file access 
and supports multiple 
protocols. 

Compatible with DOS 
5.0 and Windows 3.0, CAF- 
card provides dial-in/diab 
out operation. CAP watch, an 
on-board microcontroller, 
functions as a smart manage¬ 
ment processor, able to 
automatJcally reset the CPU, 
In dial-up use, CAPcard 
takes the telephone line off 
the hook when the card is 
unavailable for a dial-in call. 
The card features a 25“ 
MHz 386$X CPU,2 to 16 
MB of RAM, VGA, two 
high-speed serial ports, a 
parallel port, floppy drive 
and IDE drive interfaces, and 
an NE2000-compatible 
Ethernet controller with con¬ 
nections for lOBase-T and 
thin coaxial cable. 

Price: With 2 MB of RAM, 
$1995. 

Contact: Evergreen Sys¬ 
tems, Inc,, 120 Landing 
Court, Suite A, Novato, CA 
94945, (415) 897-8888; fax 
(415) 897-6158. 

CSrclu 1297 on Inquiry Card, 


Three Ways 
to Fax 

T he NuCOM Force in¬ 
ternal send-and-receive 
fax/data modem for NuBus- 
based Macs lets you receive 
faxes when your Mac is 
turned off. NuCOM Force 
automatically turns the 
computer on when the card 
detects the ring of a fax ma- 
chine or modem and turns 


the computer off when the 
transmission is completed, 
AV.17 14,400-bps fax/ 
V.32bis 14,400-bps data 
modem, NuCOM Force in¬ 
cludes V. 32, V.42, 
V.42bis, and MNP level 5 
capabilities. V.42bis lets 
you increase your transmis¬ 
sion speed with NuCOM 
Force from 14,400 bps to 
57,600 bps. 

Price: $899. 

Contact: PSI Integration, 
Inc., 851 East Hamilton 
Ave., Suite 200, Campbell, 
CA 95008, (800) 622-1722 
or (408) 559-8544; fax 
(408) 559-8548. 

Circle 1298 an Inquiry Cord. 


T he Pocket Bullet- 
Modem P9696MX is a 
6*;^-ounce wallet-size por¬ 
table modem that sends and 
receives faxes. The modem 
uses the extended Hayes AT 
command set and Quick- 
Link fax software. 

Able to operate on AC or 
battery power, the Pocket 
BuIletModem P9696MX 
has 9600-bps Group 3, Class 
2 fax capabilities. It is com¬ 
patible with V.42bis at 
38,400 bps; V32bis at 
14,400, 9600, and 4800 bps; 
V.22bis at 2400bps; V.22 
and Bell 212A at 1200 bps; 
and Bell 103 at 0 to 300 
bps. The unit also supports 


MNP levels 2 through 5. 
Price: $745. 

Ctmtact: E-Tech Research, 
Inc., 3525 Ryder St., Santa 
Clara, CA 95051,(408) 
730-1388; fax (408) 730- 
2488. 

Girds 1299 on Inquiry Card. 


A 9600-bps data modem 
that has 9600-bps fax 
capabilities is available in 
versions for the PC and the 
Mac. The external 9696XV 
for PCs and M9696XV for 
Macs support V.32, V.42, 
V.42bis,and MNP levels 
protocols. Using V.42bis, 
the units have throughput 
speeds that are as high as 
38,400 bps. 

The modems work lying 
flat, on end, or attached to 
the computer with Velcro. 
Other features include 
CMOS technology, self 
diagnostics, and automatic 
dialing and answering. 
Price: 9696XV (for the 
PC), $549; M9696XV (for 
the Mac), $599. 

Contact; Logicode Tech¬ 
nology, Inc., 1817DeHavil- 
land Dr., Newbury Park, 

CA 91320, (805) 499-4443. 
Circle 1300 on Inquiry Card. 


NetWare to 
SCO Unix 

ES for SCO lets you 
access SCO Unix from 
your NetWare LAN without 
having to convert to or add 
PC TCPAP softwam to 
your system. The software 
provides terminal log-in ca¬ 
pability via the native Novell 
IPX protocol. The basic 
components of TES for SCO 
are an SCO Unix server 
module, a standard TES cli¬ 
ent, and optional Windows 
support for NetWare PC 
users. 

Price: Starts at $625. 
Contact; Interconnections, 
Inc., 14711 Northeast 29th 
Place, Bellevue, WA 
98007, (800)950-5773 or 
(206) 881-5773; fax (206) 
867-5022. 

Clrclo 1301 on Inquiry Cord, 


Know Who's 
Calling 

W hozz Calling uses 

your local phone com¬ 
pany’s Caller ID service to 
intercept the ID information 
before you answer your 
phone. The product sends the 
identification of the caller 
via standard RS-232 serial 
wire to your computer, 
which looks up the caller 
name, displays it, stores it, 
elects not to answer the call, 
or diverts the call to an an¬ 
swering machine. A DOS- 
compatible, menu-driven 
TSR program can optionally 
pop up information about 
the caller, bringing up the 
caller’s ID before you 
answer the phone. 

Price: $79 (requires Caller 
ID). 

Contact: Zeus Phonstuff, 
1000 Holcomb Woods 
Pkwy., Suite410-C, Ros¬ 
well, GA 30076, (404) 587- 
1541;fax(404) 587-1609. 
Circlfl 1302 on Inquiry Card. 
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W ant to play around? Get Corel 
Draw. But if your work 
depends on precision drawing, 
you should realize just how much moie 
you can accomplish with Micrografx 
Designer.™ 

Important things. Like putting 
up to 64 layers in your drawings. 
“Snapping'' objects to align them 
perfectly. And editing drawings on 
the full screen, in color, instead of a 
wimpy black-and-white box. 

*‘Designer is the power user’s choice/’ 
PC Magazine 
**Editor^s Choke” 

Then there's Designer's poster-size 
132^' by 132'' drawing area. Corel's is a 
mere 17" by 17" - leaving you to strip 
pieces together for larger Sawings. 
And don't forget clip art. Designer is 


packed with over 1,700 ready-made 
illustrations. Corel, only 750. 

If you have questions about using 
Designer, you can turn to help screens 
or our 24-hour telephone support. But 
you won't find any help screens in 
Corel Draw. And don't bother to call 
them after hours. 


Features 

Desi^er 

Corel Draw 

Drawing layere 

64 

1 

Dimeiisiojimg 


No 

Object snap 


No 

Maidmum drawing si 2 e 

132'X132" 

iT'kl?" 

Edit in M color 


No 

Cl^ art images 

Over 1.700 

750 

Type 1 fonts 

1@0 

0 

PageMaker 4.0 flker 


No 

On fine help screens 

fes 

No 

24-fiour support 


No 


The experts’ verdict: 

^‘No contest/’ 

Software Digest gave Designer five 
stars to Corel's three, concluding: 

** Designer provides the best 
overall free-form graphics 
package. It offers state-of-the- 
art features, good performance, 
and unmatched ease ofleam- 
ingand use in a sophisticated 
package/* 

Why waste your time with a wimpy 
product when you can really flex your 
muscles with Designer? Call us today 
for a/ree working model, or for the 
location of the dealer nearest you. 

MICROGRAFX 

1 - 800 - 733-2113 


Mkro^rafo, Inc. 1303 Arapa^, Riebardson, TX 75081 (214) £34-1769'. Microgralx offices ioTofOnto, Loiidoa, Muaicli, Milan, Copeiih3g.Kn aodlbkyo'. Copyright ©1992 , Mkrografic, Inc. 
AB rights te9€jved. AAkrografic is a. registeDed trademark and Desjgner is a tradatnark of Mkiiografx, Inc. All other products are tradeinarks of Iheir r&spectiv'e owners. 

Designfir requirements: (3S6 recommended) IBM PC orcompahWc, or PS/2,1 MB RAM (2 MB RAM reccmiitended]i. 20 MB (or larger) hard disk. Windows 3.0. DOS 3.1 (or higher). 

Mouse or (h^tizinKpad. WiudowsHranipatible frumitor. 
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See Ek run . 



We’ve just added a nev^ w'ord to tlie database 
vocabulary; RUN. 

And it can make you a master of your database 
management universe. Even if you’ve never 
managed a database before. 



The most powerful PC DBMS available is now 
the easiest to use, too: FoxPro™ 2.0. 

Pick Run from the FoxPro 2.0 main menu and 
you have instant access to your information. Click 
on Report, choose the name of the report you want, 
and it’s yours. Do the same for queries, forms, labels 
and applications. 

For answers on-the-fly, pick (Relational 
Queiy By Example) and get a simple interface for 
creating custom queries quickly and easily. Unlike 
other query systems, RQBE lets you browse the 
information or create instant databases, reports, 
labels, or business graphs (with optional FoxGraph 
or other graphic program). 

Custom systems are easy, too. 

You create quick reports, forms, labels and 
applications by clicking on the New button in the 
dialog box instead of picking a name from the list. 

Then using our simple tools, you build forms 
containing buttons, lists, check boxes, text regions 
and data fields. Reports with headers, footers and 














subtotals. And even complete applications. 

All without any programming. 

So while it’s the most poweifcl DBMS you can 
get today, it’s ideal for small businesses and large. In 
industry or government. For invoicing and inventory 
control, order entry and accounting, and all your 
data handling nee^. 

FoxPro is the state-of-the-database-art 

FoxPro 2.0 is the object-oriented, event-driven 
DBMS programmers have been waiting for, too. 

We’ve added over 100 new and enhanced 
commands. 4GL (Fourth Generation Language) tools 
for creating screens, reports and menus as reusable 
application objects. And the ability to attach entry 
and exit procedures to fields, forms and windows 
for pre- and post-processing. 

We’ve integrated SQL SELECT, UPDATE and 
CREATE TABLE into the language, with the ability to 
use RQBE for creating SELECT statements you just cut 
and paste into your application code. 

We’ve added a project manager on top of our 
debugger, trace window, and editor. 

We provide an Application Program Interface 
(API) that links to C or assembler function libraries 
(Library Constmction Kit optional). 

And we offer an optional Distribution Kit to 
distribute your applications royalty-free. 



Today’s best choke for upgradm^ or 
downsbdng critical database appl^ations. 

FoxPro is devastatingly faster than competitive 
(see chart I- the difference is even greater 
in single-user tests), 
and h^ out-queried 
even mainframe data¬ 
bases like Oracle, 
XBD and DB2, using 
our patent-pending 
Rushmore™ query 
optimization. 

It’s backward 
compatible with 
dBASE III+/IV and 
earlier versions of 
Fox software to protect your investments in hard¬ 
ware, software, training, and support. 

And in the few months since its release, FoxPro 
2.0 has swept the awards. Best DOS Application - 
Spring COMDEX. Technical Excellence -PC. Award of 
^cellence -Byte. Best DBMS -Data Based Advisor. 
And many, many others from both editors and users 
of FoxPro 2.0. 


No onewmesckselo foxftoi 
muiti-user query response. 



Applications developed today wiUi FoxPro for DOS, 

unlike other databases, will be able to run under 
Windows and SCO/UNIX and on the Macintosh when we 
release our new versions of FoxPro later this year. 

Get a headstart on tomorrow today. 

Today, FoxPro exchanges data witli FoxBASE+ 
on Macs and on PCs mnning SCO UNIX. Later this 
year, FoxPro will be available for Windows, UNIX, 
and the Mac, all with access to Netware SQL, SQL 
Server, and Oracle databases. 

And applications written using FoxPro’s 4GL 
tools will be platfomi-adaptive, so DOS or Windows 
apphcations will mn on UNIX or the Macintosh, and 
vice-versa. 

Which means you can get a headstart on your 
future by starting your Windows, Mac or UNIX devel¬ 
opment now with FoxPro on your current DOS PCs. 

It comes with a 60 -day money-back guarantee. 

So pick up a copy of FoxPro 2.0 at your nearest 
computer or software store. Try it out for 60 days, ±en 
if you don’t like it, just return it to your dealer for a 
full refund. 

But we think you’ll agree with Byte magazine in 
their 1/92 review of dBASE: “...FoxPro is the better 
product." 

Call 1-800.837-FOX2 today. 

(419-8740162 {rom Canada) 

Ask for Ut Pak BYT501 


^ RtkPio 




tOuery benchmark tests perfcirmed by Micro Endeavors, Inc. (215) 44EMB80, from Data Based Advisor 8/91. 

FoxPro, F 0 XBASE+ and FdxflASE+/Mac are traffemarks o1 Fox Holdings Inc.; other products are not. © Fox Holdings Inc. 1992. 
































NEWS 


WHAT'S NEW • PROGRAMMING SOFTWARE 


Port Windows 
Applications 
to DOS 

W indows.txt/DOS, the 
first member of Inter¬ 
active's WinPort family of 
GUI cross-development 
tools, lets you develop DOS 
text-mode versions of your 
Windows applications. 

Based on the Windows appli¬ 
cation programming inter¬ 
face, the WinPort products 
provide equivalent libraries 
for native Windows API 
functions. As a result, you 
can port Windows applica¬ 
tions to DOS and other 
environments. 

Windows*txt/DOS comes 
with licensed Windows Soft¬ 
ware Development Kit com¬ 
ponents; C and C++ librar¬ 
ies for Microsoft, Borland, 
and Zortech compilers; and 
several references. Utilities 
also included with the pro¬ 
gram are a resource com¬ 
piler, a compatibility check¬ 
er, and a dual-monitor 
message viewer. 

Price; $395; $695 with li¬ 
brary source code. 

Contact: Interactive Engi¬ 
neering Corp., P.O. Box 
7022, Boulder, CO 80306, 
(303) 440-7674. 

Circle 1303 on Inquiry Cord. 


Build Install 

Programs 

Scriptlessly 

T he Embark Profession¬ 
al toolkit offers a 
“scriptless” installation 
software generator for creat¬ 



Besides making your DOS applications Windows source 
code-compliant, Windows. txt/DOS provides true Windows 
look and feel across platforms. 


ing master disks and sim¬ 
plifying the distribution and 
updating of stand-alone and 
networked software. You can 
use the program's file com¬ 
pression and decompression 
capabilities, PXC welcome 
screens, display of READ¬ 
ME files, and AUTO¬ 
EXEC . BAT/CONFIG. SYS 
modifications to build in¬ 
stallation programs. Your in¬ 
stallation programs can 
branch according to any com¬ 
bination of conditions on 
the end user’s machine. 

Other Embark Profes¬ 
sional features include a disk- 
preparation simulation fa¬ 
cility and an automatic 
master disk history file 
creator. 

Price: $299. 

Contact; Stingray Corp., 

355 East Central St., Suite 
204, Franklin, MA 02038, 
(508) 520-4562; fax (508) 
520-4172. 

Circle 1304 en Inquiry Cord, 



Embark 
Professionars 
File Selection 
window lets you 
define with a 
mouse-click 
the files you want 
on your master 
disk set. 


Create 

Windows Apps 
with zApp 

T he zApp Windows ap¬ 
plications framework 
encapsulates the entire 
Windows application pro¬ 
gramming interface into 
C++ objects for simpler cre¬ 
ation of Windows applica¬ 
tions and improved portabil¬ 
ity to other platforms. The 
object-oriented programming 
tool offers 120 classes of 
objects and is compatible 
with both the Zortech and 
Borland C++ compilers. 
According to the develop¬ 
er, zApp features optimized 
memory allocation, hierar¬ 
chical dynamic message han¬ 
dling, and complete com¬ 
patibility with existing 
C-based Windows applica¬ 
tions. zApp's print job 
subsystem provides auto¬ 
mated support for banding, 
status dialog boxes, and 
other printing tasks. 

Prke: $195; $295 with 
source code. 

Contact: Inmark Develop¬ 
ment Corp,, 2065 Landings 
Dr., Mountain View, CA 
94043, (415) 691-9000; fax 
(415) 691-9099. 
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Serius OOP 
for the Mac 

N ew versions of Serius's 
Programmer and Devel¬ 
oper introduce ObjecTalk 
(syntax-free natural-language 
scripting) and Subjects 
(user-definable super ob¬ 
jects) to object-oriented 
programming. Release 3.0 of 
Serius Programmer and 
Developer both provide a li¬ 
brary of 48 objects and 350 
programming functions to 
the Macintosh pro¬ 
grammer. 

Icons or user-definable 
ObjecTalk labels represent 
objects within Programmer 
3.0. You can connect the rep¬ 
resentations graphically or 
through a simple natural-lan¬ 
guage script to build com¬ 
piled stand-alone applica¬ 
tions. Developer 3,0 builds 
on Programmer, letting you 
design custom objects using 
a lower-level development 
tool such as Think C or 
Think Pascal. 

Included with both IhxD- 
grammer and Developer are 
libraries thqt provide tools 
for building all aspects of the 
Macintosh interface, as 
well as a set of objects for 
creating multiuser rela¬ 
tional databases. The new 
Subject tool works like a 
macro; Subjects are user-de¬ 
finable groups of objects 
and functions that you can re¬ 
use in different applica¬ 
tions. 

Price: Serius Programmer 
3.0, $395; Serius Developer 
3.0, $595. 

Contact: Serius Corp., 

6400 Commerce Park, 488 
Bast 6400 South, Suite 100, 
Salt Lake City, UT 84107, 
(800) 876-6847 or (801) 
261-7900; fax (801) 261- 
7910. 
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64 Grayscale! 
Fax/M^eml 


60MB Hard Drive! 
25MHz Speed! 


LOOK HOW MUCH WE SQUEEZED 
INTO OUR NEW NOTEBOOK... 
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You and your budget both will feel comfortable with the Express 325nxu With features lice a buit-in trackball and 

of 386SX speed and the amazing^ utfllty-^led DR DOS 6.0, you won't be 
mcddng any sacrifices for portabiTity's sake. This notdiook can haniHe work you 
«itrust to your office system. But at ONLY 52^095 the Express 

325nxl easily fits among low priced notebook computers on the market today. 
The 325hxi has the lightweight portability that every notebook promises. 


But even with all these features, it weighs less than 6 pounds — including battery—and 
measures only 8.5" x 11". The 325nxl fits comfortably into your briefcase, but just in 
case you want to pack it separately, we give you a free carrying case. 
Look at our video display, it s sharper than other notebooks'. 

A big 9,4" saeen, measured diagonally l/ With 64 levels of 
grayscale for a bigger, dearer image than notebooks with only 16 
or 32 levels. .30mm dot pitch, l/ A super-twist backlit liquid 
crystal display, And in the office, hook up to a VGA monitor 
using the 325nxi.'s external VGA video connector. 

When you run Windows on the road, this is the noteboo k to use. ✓our60MB 
hard drive and 4MB of RAM mean tag Windows programs will 
run just fine, l/ Use the DR DOS 6.0 data compression feature and your 
drive can hold up to 120MB! l/ Transfer data easily with a 3.5" internal floppy drive. 

Why carry a dip-on trackball? The 325Nxr, has one built-in so you'll always have a trackball 
when Windows applications require it. l/ 200 dots per inch resolution for accurate pointing, i/ Two 
dick buttons sdect icons and commands. Wlien you're in the office, connect a mouse using the 
325nxu's external PS/2 mouse connector. 


3,5’internal floppy 


You WOn^t have to wmt until you're in your office to get to work. And you won't have to wait for your data while 
you're using your 325nxl. Our 25MH2 Am386SXL microproces,sor is faster than most notebooks', which 
typically run at only I 6 MH 2 or 20MHz, t/ Add a math coprocessor, and applications that use floating point 
Add a coprocessor [nstructions will run even faster. Order a coprocessor with your notebook and we'll install it for you. 
Communication is so ingiortant on the road, you shouldn't have to pay extra to add it. 1 / So the 32Snxi. has a built-in 9600 
baud fax / 2400 baud modem, l/ And Quick Link 11 fax/modem software is included free. \/ The 325NXi has one RS- 232 serial 
port and one parallel printer port so you can cormect to printers and other peripherals in the office. 

You'll feel right at home on our keyboard. !■ t 1 1 I vJSIH familiar feel of an IBM because 

it's made by the same manufacturer. |/ The standard 101-key function keyboard is 

implemented with 84-key layout. ^ And the inverted "T" arrow keys are just like your 

standard keyboard's — set apart in tire lower right hand comer so they're easy to find. 

✓ You also can connect to a standard PS/2 keyboard with our external 

keyboard connector. inverted "T" arro'M keys 

You won't bo stranded without power to work. %/ The 325nxl's built-in power management logic gives you up to 4 
hours of battery life. Close the lid, and a sleep button saves power by shutting down the display and drives but preserving yoiu 
data in RAM. •/ Our AC adapter is compact and easy to take with you. 


Ordering's a breeze, too. just cau us tou free at 


800 - 925-3525 







ON YOU 



Free canying case 



< n 




BuUt-m trackball 



f serial, I parallel port fajt/rfwdem, keyboard, 
twuse, VGA monitor connections. 



^ower, display control sleep buttons on keyboard 

k money orders, certr^sd di«ds ((deose obii fen days 

)f proces^}, COCIS (SSO dejxisrt loquired), comiHEt^ and nsMno! purchase 
tders IminiErmn initial purcho® $250, thereofter $S0 vth approved oidt} md 
'iie tninsfers. Shipping charges ace colcubied occacding to ^ight ond distanca. 
^xas lesklents, add apprapnute Jacal soles tax. CocnpuAdd Biprass wH 
iplace or repoir defcdwis hardwwej software and tcmsumoWe items. A15 percent 
sstockmg fee may b chotied, AJf letutn items must be occompanid by a return 
lerdianifise oulhormition i¥M) numbw. Fricas ond pcoduct desaiptions ore 
jh'tect le change wittrour notice. CompuMI Express is not lible lor Aitmige due to 
msiMKariy^taphy enois, 
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Puttmg the features you wont into 
the full profile Express 433 wosn't os 
tight a fit us our notebook. But we 
kept one thing small — the price tag. 


Here's a tenific reason to step up to full 
486 computing. The Express 433. Ihis 
33MHz system has speed and power 
features like a built-in math coprocessor and built-in cache that come with every 486. 
PLUS Express enhancements. PLUS low price. At only $2/195 for a 33MHz 486 with 
120MB hard drive and Hr-Rez VGA monitor, the 433 is ready to take you into 
computing's future. 

Youll have the speed you want. Because weVe added another 64KB cache on 
the motherboard for a zero wait state memory access. Youll have the controllability you 
want Because like all Express systems, the 433 comes preloaded with DR DOS 6.0, the 
operating system that includes a data compression feature that can give you up to 
double the normal capacity on your hard drive. And you'll have the expandability you 
want Because you get our standard dual floppy drive that frees two bays for extra hard 
drives, a tape backup or CD ROM. And because you get eight expansion slots in this Mi 
profile box. 


g«y^433 

$%195 

120lllinND HRVGA 


Systems for Every Need 

Tlie 433 is our most powerful system. But for computer users with less de¬ 
manding needs, we offer a full line of 486SX, 386, 386SX and 286 systems. All with 
Express enhancements like our dual floppy drive and DR DOS 6.0. And all with amaz¬ 
ingly low prices! 

420$ - $1^95 333 - $1,795 

486SX/20MHZ; 80MB HD; HRVGA 386/33MHz; 80MB HD; HRVGA 


325$ - $1,295 216 • $M95 

386SX/2SMHZ; 40MB HD; HRVGA 286/16MHz; 40MB HD; HRVGA 



Call to order, for other system configurations or for a free catalog: 


800 - 925-3525 


512-219-1800 Fax 512-219-2890 

Hours: 8AM-6PMMon-FrlCSr 12306 Technology Boulevard, Austin, Texas 78727 















WHAT'S NEW 


NEWS 


• BUSINESS SOFTWARE 



The file cabinet feature ofNorick Paperless Office lets you 
build file folders containing contact information, notes, and 
other information and link folders to specific documents. 
Here the "public relations "folder of the "adverlising "file 
drawer is open. The file caNnet belongs to Judy. 


Paperless Office 
Means Business 

N orick’s Paperless 

Office truly lives up to 
its name. The PC-based 
package combines tools for 
document imaging; send- 
ing/receiving faxes; E-mail; 
on-line memo pads; and 
document searches, viewing, 
and manipulation. You can 
aiso import documents from 
most popular spreadsheets, 
word processors, and CAD 
programs, including those 
from Lotus, Borland, Micro¬ 
soft, and WordPerfect. 

The program assigns 
each document several cross- 
reference flags; system 
date, origin date, document 
ID number, and document 
description arc the indicators 
the program uses to search 
for documents. You can also 
attach file cabinet descrip¬ 
tions to each document. 

Norick^s Paperless 
Office runs under your exist¬ 
ing PC environment (e.g., 
DOS, Windows, or Desq- 
view). 

Price: $249; $495 for five- 
user network version. 
Contact: Norick Software, 
Inc., 5400 Northwest Grand 
Blvd., Suite 450, Oklahoma 
City, OK 73112, (800) 527- 
5764 or (405) 947-7560; 
fax (405) 946-7559. 


Graphing 
Spreadsheets 
on the Mac 

P owerPlay for Macin¬ 
tosh lets you access data 
from spreadsheets or data¬ 
bases and display it graphi¬ 
cally. By using the pro¬ 
gram’s “drill down” feature, 
you can get the details be¬ 
hind certain figures. For 
further insight, PowerPlay 
lets you manipulate your 
source data and switch 
among time, revenue, sales, 
and inventory dimensions. 


In addition to supporting 
Mac-based data sources, the 
program lets you extract 
and display information from 
Structured Query Language 
sources. PowerPlay is System 
7.0-savvy and supports 
File Sharing, Publish/Sub¬ 
scribe, Balloon Help, and 
the Data Access Manager. 
Price: $695. 

Contact: Cognos, Inc., 67 
South Bedford St., Burling¬ 
ton, MA 01803, (617) 229- 
6600; fax (617) 229-9828. 

Circle 1308 on Inquiry Cord. 


AttlTools: Four 
Products in One 

ttiTools offers Win¬ 
dows users four means 
by which to organize their 
local and networked data 
files. The collection of util¬ 
ities consists of Catalyst, a 
graphical disk directory 
manager; SlingShot, a file 
launcher; DiskSpace, hard 
disk space utilization and 
analysis software; and 
Dragnet 3.0 software, for 
full-text search and retriev¬ 
al. Also available as a stand¬ 
alone product. Dragnet 3.0 
lets you do sequential 


Circlo 1307 on Inquiry Cord. 



PowerPlay gives 
you a graphical 
representation — 
in this instance, 
a pie chart—of 
your spreadsheet 
or database 
information. 



keyword searches over 
multiple drives for files 
whose names you don’t 
know. 

Price: $129.95; Dragnet 
3.0 only, $99.95. 

Contact: Atiitash Software, 
Inc., 20 Trafalgar Sq., Nash¬ 
ua, NH 03063, (603) 882- 
4809; fax (603) 882^936. 
CircU 1309 on Inquiry Cord* 


Turn 

Spreadsheets 
into Databases 

T he R&R Report Writer 
lets users of Lotus 1-2-3, 
Symphony, and Borland’s 
C^attro Pro treat their 
spreadsheet files as data¬ 
base information. Report 
Writer lets you select, sort, 
analyze, and present data 
without changing the origi¬ 
nal spreadsheet. 

Version 4.0 of the pro¬ 
gram provides proportional 
font support for a variety of 
printers, including PostScript 
devices. The improved font 
support lets you work with 
cartridge-based, download¬ 
able, and internal standard 
and scalable fonts. 

Other new features of 
R&R Report Writer 4,0 in¬ 
clude 75 functions for 
spreadsheet string, date, and 
numeric manipulation. The 
program lets you sort and 
group records in any order, 
and you can specify complex 
relationships and record se¬ 
lections in plain English. 
Price: $249. 

Contact: Concentric Data 
Systems, Inc,, 110Turnpike 
Rd., Westbonough, MA 
01581; (800) 325-9035 or 
(508) 366-1122; fax (508) 
366-2954. 

Cird* 1310 Ofi Inquiry Card* 
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Accelerated Database Performance 

Compared to conventional relational databases, retrieval 
of records can be 10—20—even 50 times faster with 
Raima Data Manager from Raima Corporation. 

Propelling The Biggest Names In Business 

Companies like General Motors, Hewlett-Packard, IBM, 
Eastman Kodak, Rockwell and others are using Raima 
Data Manager in their competitive environments. 

Today's most critical, most demanding applications 
demand the high performance of Raima Data Manager. 

Powerfully EfBcient Leading-Edge Technology 

Raima's combined technology merges the flexibility of 
relational databases with the lightning speed and efficient 

Raima Date Mana gg^ 

The High Performance DBMS 


storage of the network model. With the program written 
entirely in C, you can "fine-tune" the R^ma Data Manager 
engine for optimum performance in any application. 

Put Yourself In Fast Company 

Give yourself the competitive edge of Raima Data Manner; 

• Sp^—faster access to data 

• Portability—^supports most environments 

• Royalty-fee—^increase your profits 

• Source code availability—total programming flexibility 

• Full Raima support services—including training 

Whether you're writing a stand-alone DOS application, 
or one for UNIX accessing thousands of recoids, Raima 
Data Manager will put your application on the fast track. 
Race to the phone and call for more information! 

In the U.S. or Canada, call: 1-800-DB-RAlMA 

In Washington state or international, call: (206)747-5570 


■JPWffJHWWHI Relational B-tree indexing. Network data model. Relational SQL query and leport writer. Single k multi-user. Automatic recovery. Built-in referential integrity, 
SUiiUMiliyiill Supports: VMS, QNX, ULTRDC, UNIX Systeni V, Berkeley AX AIX. SunOS, SCO, MS DOS, MS Windows, and OS/2, Moi^ C CompHm and LANs supported 

Raima Corporation 3245 146tli Place S.E., Bellevue, WA 9B007 USA {206)747-5570 Fax: (206)747-1991 

Inlemaliunal Distributor: Australia: fil 2 419 7177 Belgium: 32 2 734 Finland: 358 080405350 Franre: 33 1 4^ 09 27 84 Cemtany: 49 7022 34077: 49 214 91051 Italy: 39 49 829 1285 
Japan: 81 33 S65 2140 Mexico: 52 83 49 53 00 The Netherlands: 31 2159 46814 Norway: 47 2 38 48 88 Singapore; 65 334 0061 Sweden: 46 13 1 It 588 Swittcrlaiwl: 41 64 517475 
Taiwan: 886 2 552 3277 United Kingdoin: 44 992 500919 Cop^righi awi Cn^nf^mrAii rrsrnvd. fhtm: Ptdt 
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It blows everything else 
out of the water. 


With our new IBM 386 SIjC processor, the new 
PS/2® Models 56 and 57 SLC are really making 
waves. They’re faster than any 386 SX computer 
you can buy—up to 88% faster, to be precise.* 
Thcv’re even faster than most 386 DX systems. 

Botli models are completely upgradable, to 
help protect your investment. They’re also com¬ 
pletely compatible with your existing hardware and 



software. So in stand-alone or connected environ¬ 
ments, about the only thing that changes is how 
much faster you can get tilings done. 

The new Personal System/2® Models 56 and 
57 with IBM 386SLC processor. So fast, you 
could say other computer companies have missed 
the boat. For more information, see your IBM 
authorized dealer. For the dealer nearest you, call 
1 800 942-4-lBM,ext386** 

Introducing SLC in the new 
PS/2 Models 56 & 57 


— FoMer than any 386 SX computer you can buy 

— Faster than mmt 386 DX computen. 

— Neu^ 386SLC pnH:essnr with 8K internal cache, 

— 4MB merno^', 80 or 160MB hard- drive^ up to file dots^ur bay's, 

— Supports 3,5 " and 5,25diskette drives. 
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WHAT'S NEW • SCIENCE I ENGINEERING SOFTWARE 


Laser Beam 
Analysis 
for LabView 


A n add-on to National 
Instruments' LabView 
data acquisition program. 
Beam Analysis Vi is a laser 
beam analysis, diagnostic, 
and characterization tool. 
RAV lets you perform beam 
calibration, intensity profil¬ 
ing, and calculation of 
beam measurements* 

Based on an image-pro- 
cessing library for LabView 
called Image Concept Vi, 
BAV is a library of LabView 
virtual instruments. You 
can measure characteristics 
such as beam area, peak in¬ 
tensity, location of beam cen¬ 
troid, and roundness factor* 
The system provides continu¬ 
ous measurement updates 
within a report window and 
plots beam intensity 
profiles* 

Price: $500; $1700 with 
Image Concept Vi* 

Contact: GTFS, Inc., 2455 
Bennett Valley Rd*, Suite 
lOOC, Santa Rosa, CA 
95404, (707) 579-1733; fax 
(707) 578-3195. 

Circle 1311 on Inquiry Card. 


Graph 

Nonstandard 
Data onto a Grid 
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Beam Analysis Vi monitors multipk laser beam characteristics 
simultaneously. 


W ith PV-Wave:GTGrid 
(PVGT) you can trans¬ 
form large, nonuniform 
data sets into precise surfaces 
and contours and display 


that data graphically . Its de¬ 
veloper reports that PVGT 
will graph 10,000 irregularly 
located data points into a 40 
by 40 grid in 30 seconds on a 
Sparcstation 1. The PVGT 
grids can include faulting in¬ 
formation, which lets you 
account for natural bound¬ 
aries and barriers. 

PVGT, an add-on to the 
PV-Wave command lan¬ 
guage, is the result of a 
technology merger between 
Precision Visuals’ PV- 
Wave and Geophysical Tech¬ 
niques’ Surfas* Like PV- 
Wave, it lets you import 
coordinate data via most 
Unix-based file formats. 

Besides using the pro¬ 
gram to graph physical data 
points, you can use PVGT 
to display multi variant finan¬ 
cial data* The program 
runs on a variety of Unix 
workstations, including 
those by Sun, DEC, IBM, 


Hewlett-Packard, and Sili¬ 
con Graphics. 

Price; $895 for a single 
floating license. 

Contact: Precision Vi¬ 
suals, Inc., 6230 Lookout 
Rd., Boulder, CO 80301, 
(303) 530-9000; fax (303) 
530-9329. 

Circle 1312 on Inquiry Card. 


Translate Data 
Points to X, y 
Coordinates 


U nGraph does the re¬ 
verse of what most 



PV-mve.GTGrid 
uses well-location 
data with water- 
level information 
{upper left 
window) to create 
continuous mesh 
surface plots of 
the underground 
water table. 


graphing applications do; It 
vectorizes scanned graphs 
and provides the jc, y coor¬ 
dinates of the graphed data 
points. The program works 
with graphs that present data 
in aline(i.e*, inx, y 
format). 

UnGraph provides a con¬ 
troller for Logitech’s Scan- 
Man and also accepts TIFF 
and PCX line art from other 
sources. You can use the 
program’s paint tool to fill in 
any gaps in your line chart. 
Once the program has read 
and translated graphed 


points to coordinates, you 
can export the coordinate 
information to other applica¬ 
tions as ASCII or DXF 
files. 

Price: $399* 

Contact: Biosoft, P.O. Box 
10938, Ferguson, MO 
63135,(314) 524-8029; fax 
(314) 524-8129. 

Cirda 1313 on Inquiry Cord. 


FORTRAN Math 
and Statistical 
Programming 


T he IMSL FORTRAN 

I 


Libraries for the Next 
contain more than 900 sub¬ 
routines for developing math¬ 
ematical and statistical ap¬ 
plications. The subroutines 
incorporate basic linear al¬ 
gebraic subroutines and auto¬ 
matically calculate and al¬ 
locate workspace* 

The libraries are com¬ 
posed of two separate but co¬ 
ordinated libraries for 
mathematics and statistics. 
The math subroutines pro¬ 
vide capabilities for interpo¬ 
lation and approximation; 
integrarion and differentia¬ 
tion; differential equations; 
elementary, trigonometric, 
and hyperbolic functions; 
elliptic integrals; nonlinear 
equations; utilities; and 
other functions. The statis¬ 
tics library lets you perform 
complete statistical analysis 
for such factors as basic sta¬ 
tistics, correlation, tests of 
goodness of fit and ran¬ 
domness, and multidimen¬ 
sional scaling. 

The libraries are callable 
from both FORTRAN and C 
and require the use of Ab- 
soft FORTRAN 77 for the 
Next. 

Price; $2000* 

Contact: Absoft Corp., 

2781 Bond St., Rochester 
Hills, MI 48309, (313) 
853-0050; fax (313) 853- 
0108. 

QrcU 1314 on Inquiry Cord. 
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ERRATA NOTICE 

Desktop Direct from Digitat regrets that an 
inaccurate photograph accompanies their 
420sx configuration. Package No. 0J-PC44S- 
09 In their ad appearing on page 84G. The 
mow for that cnnfiauration is accurate. 
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FIRST IMPRESSIONS 

Transforming the Transputer with Parallel C-i-i- 
84IS-7 

• • 

A 386SX PC the Size of a Paperback 

84IS-14 

A New Experience for Windows Developers 
84IS-16 

Philips's Conservative European Carry-Out 
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Enjoying a New Experience in User Interfaces 
84IS-20 

WHAT'S NEW 
84IS-23 

^ *. * FEATURE 

aH^g Space for More Than Memory 
84IS-47. 

^^lUlMiSOURCE GUIDE 
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UPGRADEABLE POWER 


90W psu (optional I SOW), unique mains/ 
standby power switch combination. 
Choice of Slimline M or Compact B case. 
Keyboard, mouse. MS-DOS 5. Windows 3. 


Universal Motherboard 


2MB RAM (max 32MB). VGA (512k/1 MB VRAM). 
I parallel 2 serial ports, advanced graphics connector. 


PC-4S0: SOMHz 486DX, 64k cache (max I MB) 
PC-433: 33MHr 486DX, 64k cache (max I MB) 
PC-420X: 20MHz 486SX, internal 8k cache 
PC-340: 40MHz 386DX. 32k cache (max 512k) 
PC-333: 33MHz 386SX. 32k cache (max 128k) 


AGC9i Advanced Graphics Card 


60MHz 34010 CPU. 2MB VRAM. 512k DRAM. 
1280 X 1024 pixels, 256 out of 16.7 million colours. 


Advanced Colour Monitors 


I280x 1024 pixels, interlaced and non-interlaced. 
XV17: 17** flat square. XV20: 20" Trinitron. 


Sample Colour Prices 


excluding VAT and carriage 
includng 2MB RAM. 1.44MB FD. 50MB HD 

£925 


3 3 M 

H Z 

3 

8 6 S 

X 

Adaptor 

VGA 

VGA 

VGA +AGC9I 

Monitor 

SVGA 

XVI7 

XVI7 

XV20 

PC-450M 

£1645 

£2145 

£3245 

£3995 

P0433M 

£1295 

£1795 

£2895 

£3645 

PO420XM 

£995 

£1495 

£2595 

£3345 

PC-340M 

£1095 

£1595 

£2695 

£3445 

PC-333M 

£925 

£1425 

£2525 

£3.275 


SVGA: 14" Super VGA Colour. B case: ADD £30. 


Hard Disk options 


100MB ide Add £100 400MB scsi Add £ 900 

200MB ide Add £350 I.OGB scsi Add £1500 

400MB ide Add £650 1.4GB scsi Add £2000 


Each Elonex PC comes ready to use and is backed 
by our Technical Support Hotline and I-year 
Warranty. Response Computer Maintenance offers 
on-site service at £25 (081-965-3225). 
Elonex* Is a registered trademark of Elonex pic. 
MS-DOS. Windows are trademarks of Microsoft Inc. 
486DX. 486SX. 386DX of Intel Corp. Prices and 
specifications are subject to change without notice. 

Tel 081-452 4444 

-Fax: 081-452-6422- 

Elonex pic, 2 Apsley Way, London NW2 7LF 

Tel (0274) 307226 

-F»x: (027<) 30729-*- 

Elonex pic, 7-9 Campus Road, 

Usterhills Science Park. Bradford BD7 I HR 

— Tel (I) 40.85.85.40 Fax (I) 40.85.84.83 — 
Elonex (France) s.a.r.l, Paris. France 

-Tel 10-41 42 26 Fax 10-41 45 96- 

NV Elonex (Benelux) SA. Wavre (Bierges), Belgium 

-Td 1-6797554 Fax 1-6791728- 

ERS Computers. Dublin. Eire 



PERSONAL 

COMPUTERS 





RISING STARS 



Imagine. An award-winning range of personal computers and graphics workstations, 
whose power can be upgraded by simply changing an inexpensive processor card. 

Designed and built to a quality normally associated with far more expensive brands. 

Produced and supplied direct to the end user by a leading manufacturer with 
a reputation for professional Technical Support, as well as in-depth expertise 
in connecting computers together. 


From the latest 33MHz 386SX to a mighty SOMHz 486, the Elonex PC upgradeable 
range naw offers the kind of performance that most people only dream about. 


It takes Innovation to turn imagination into Reality 
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international microbtte^ 


European Consortium Announces Europe’s 
First GP-MIMD Machine 



^Three Eyropean manufacturers of paraHel-processing machines have 
* launched Concerto, a fully scalable para!lei processor that can deliver up to 
2.5 gigaflops on a 64-proces&or machine. Concerto is a general-purpose multi¬ 
ple-instruction multiple-data (GP-MIMD) parallel processor that can be used in a 
wide range of high-performance computing applications, (For those new to this 
field, you pronounce GP-MIMD as “gee pee mim dee""; for an explanation of the 
differences between the single- and multiple-instruction multiple-data architec¬ 
tures, see International Microbytes, February BYTE, page 66IS-3,) 

Concerto is based on SPARC, 860, and transputer processors. The architecture 
employs the SPARC for Unix-stylc file I/O and operating-system resources, the 
860 for raw floating-point power, and the transputer for managing the flow of 
data through this heterogeneous processor array. The filing system can support 
up to 50 gigab 3 ftes of data, which can be supplied to the processors at a maximum 
rate of 100 MBps. A full range of software tools is available for the machine, 
including C and FORTRAN compilers. 

The three members of the European GP-MIMD group, French manufacturer 
Telmat and the two U.K. manufacturers Meiko and Parsys, were naturally buoy¬ 
ant at the announcement, claiming that their decision to work together had (so 
far) been successful. The consortium claims to already have $10 million worth of 
orders, from organizations as diverse as Cray Research and Toyota Motor. 

During the announcement of Concerto at European Supercomputing 92, Miles 
Chesney, the managing director of Meiko, predicted that the GP-MIMD consor¬ 
tium would be the first manufacturer to bring a teraflops machine to market. 
“Although other manufacturers have announced teraflops scalable architectures, 
we will be the first to produce a working teraflops machine," Chesney said. He 
described the machine in terms of Formula One racing cars, suggesting that it 
would be performance-tuned just to break the teraflops barrier. The three mem¬ 
bers of the consortium were not willing to reveal where the funding for this huge 
project was coming from, but Chesney predicted that the total cost would be be¬ 
tween 60 and 75 million ECUs. 

Two major U.S. manufacturers. Thinking Machines and nCube, have also an¬ 
nounced an intention to develop teraflops-capable technology, but the European 
GP-MIMD group is the first to set a date for the first machine to enter service, 
Chesney predicts that beta-test sub-teraf lops machines based on the new architec¬ 
ture will be installed in late 1992 and that the first teraflops machine will be 
running by the middle of 1993. Asked about the market for such machines, Ches¬ 
ney confessed that he expected only six European customers in the short term. 

When originally launched, the GP-MIMD group included the German paral¬ 
lel-computing specialist Parsytec. A disagreement over whether the core proces¬ 
sor supported by the consortium should be European or otherwise moved Parsy¬ 
tec to decide to stop participating in the project. At Supercompuling 92, Parsytec 
was predicting that it, too, would have a teraflops machine in 1993. Although 
Parsytec was vague about the details of its machine, it confirmed that it would be 
based on the Inmos T9(KX) technology. Since Inmos has yet to produce even beta- 
test silicon of this processor (sources close to Inmos pr^ct that the first silicon 
will be available this month or in June), Parsytec"s claims seem a little less credi¬ 
ble than the GP-MIMD group’s, especially considering the immense resources 
required to build such a machine. 

^Afidy RMlfttiti 


At the PC Fonun show (Porte 
de Versailles, Paris), two French 
manufacturers, Handtop Com¬ 
puters and Normerel, had new 
pen-based systems on display 
that attracted interest. 

The HandTop system is a 
DOS-compatible 8086 machine 
designed to run standard DOS 
and Windows applications. A 
touchscreen keyboard can be 
displayed on the screen, with data 
entry through a pen interface. 

The pen drives the software by 
emulating the mouse. With still 
some way to go before it becomes 
practical, this is a very credit¬ 
able machine. 

Unlike the HandTop machine, 
the Normerel system, currently 
called the Index, is not truly 
DOS compatible, although it is 
based around 8086 processor 
technology. A whole set of pen- 
oriented applications is being 
developed for it. Little of the sys¬ 
tem software is finished, but 
Normerel proved that the hard¬ 
ware was robust. □ 

The future of European produc¬ 
tion of IBM notebooks looks un¬ 
certain, with news from IBM 
Japan that it has set up a note¬ 
book production management 
office at its Fujisawa factory. 

This office will control the pro¬ 
duction of notebook PCs at IBM 
factories around the world. 

IBM currently produces its 
notebooks at factories in Fu¬ 
jisawa; North Carolina, U.S.; 
and Scotland. The Fujisawa fac¬ 
tory produces between 50,000 
and <k>,000 notebook PCs per 
month—around 70 percent to 80 
percent of the total produced 
around the world. To improve 
the competitiveness of its note¬ 
book systems, IBM Japan plans 
to reduce production costs by con¬ 
centrating production in one 
site. □ 
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INTERNATIONAL MICROBYTES 


European Manufacturers Tackle Portable 
Modem Market 


NANOBYTES 


T WO European companies are 
launching portable data communi¬ 
cations products. Martignoni Electronics 
is finalizing an advanced PCMCIA- 
compatible card modem, and Andest 
Communications has produced what it 
claims is the first zero-powered modem 
that incorporates error checking. 

Martignoni Electronics, a Swiss com¬ 
pany, determined that the problem with 
most internal modems for notebook PCs 
is that the line interface (known as the 
DA A) is built into the connecting cable 
and the bulge in the telephone cable is 
larger than the modem card itself. Mar- 
tignoni's research showed that users 
found this construction awkward. 

According to company president 
Thomas Martignoni, ‘*Our main prob¬ 
lem was getting a DA A into the PCMCIA 
height limitation that would satisfy strin¬ 
gent European standards/^ Martignoni 
revealed that his company has designed 
its own optoelectromagnetic DAA using 
components approved by BABT (the 
U.K. telephone approval authority). Op¬ 
tics were used to decrease the size, while 
the electromagnetic side ensures lin¬ 
earity. 


Martignoni Electronics" Faxion Card- 
Comm supports full 96(X)-bps fax facili¬ 
ties (conforming to the Electronic Indus¬ 
try Association Class 2 standard for 
compatibility with third-party software) 
as well as data. It also offers MNP level 5 
and V.42bis data compression. Another 
useful feature of the CardComm is that it 
will fit machines with the earlier JEIDA 
4,0 slot, such as Toshiba"s 2200SX. It 
should be available in the second quarter 
of 1992, but pricing has not yet been set. 

Andest Communications claims that 
its RoadRunner zero-powered modem is 
the first to incorporate error checking. 
Hayes’s Pocket Edition 2400 modem of¬ 
fers the same range of data transfer 
speeds—V.22bis, V.22, and V.21—but 
does not offer MNP level 4 or V.42, as 
the RoadRunner does. The Hayes prod¬ 
uct is also unapproved for the U.K. An- 
dest’s RoadRunner costs £329 and draws 
no power from the PC. If necessary, it 
can also use a nickel-cadmium battery 
that recharges itself from the telephone 
line. The modem Is Hayes AT-compati- 
ble, so it can automatically answer in¬ 
coming calls, 

—Tony Dennis 


New Windows Applications Launched 
at Windows Show 


T he recent London-based Windows 
Show claimed to be the biggest 
software-only show ever held in the 
U.K., and it attracted the sort of crowds 
that have been notably absent from recent 
shows. The 100 exhibitors included 
major players WordPerfect, DEC, Hew¬ 
lett-Packard, Borland International, Al¬ 
dus, Adobe, Symantec, and, of course, 
Microsoft, I sighted beta versions of 
Windows NT (New Technology) on both 
DEC’S and Microsoft’s stands, running 
on DECstation and Compaq hosts. 

One pervading theme of the show was 
corporate document management. The 
intriguingly named Marillyn from Net 
Works Now is a Windows front end that 
manages documents with text and pic¬ 
tures throughout a network by bundling 
related documents into hierarchically or¬ 
ganized groups. You can browse these 
groups in a visual way, rather as you 
would in an outliner, or use Marillyn’s 
powerful search facilities. Each group 


can be embedded many times at different 
points in the hierarchy. Prices start at 
around £150 per user for a minimum 10- 
user network licence, 

DE/Cartes from DE/Applications 
takes a different approach, using a filing- 
cabinet metaphor. Filing-cabinet icons 
contain folders, which in turn contain 
documents (up to 99 revisions of each 
document) of mixed application type, 
DE/Cartes allows objects to have mean¬ 
ingful names of up to 64 characters, and 
each cabinet, folder, or document can 
have a “notebook” that holds its multiple 
search fields. 

The German company OCP Interna¬ 
tional demonstrated OCP-Office, which 
also uses the fiiing-cabinet/folder/docu- 
ment metaphor and integrates person-to- 
person E-mail and multiuser time and re¬ 
source management facilities. The OCP- 
Mail module supports MHS or X.400 
messaging, plus fax and telex access. ■ 
—Dick Pountalti 


; Software implementations of 
neural networks have so far 
failed to impress. The complex¬ 
ity of the algorithms has left most 
applications looking slow and 
unresponsive. To counter this, a 
number of chip manufacturers 
are launching neural-network 
processors. Both Toshiba and 
Mitsubishi have developed proto¬ 
type chips that show the 
potential performance gains that 
hardware implementation can 
bring. 

Toshiba reports that it has 
developed a 6-mm-square syn¬ 
apse chip with 576 synapses. 

The company claims that the 
chips can be used to build a 
480-neuron system and that the 
system can perform 36 giga con¬ 
nection updates per second 
(GCUPS), This roughly trans¬ 
lates into the ability to learn 46 
katakana characters in approxi¬ 
mately 5 seconds. An earlier 
Toshiba digital neurocomputer 
required some 25 hours of pro¬ 
cessing time to learn the same 
characters. 

Mitsubishi Electric has de¬ 
veloped a prototype dynamic an¬ 
alogue neurochip, fabricated 
using a 0.8-micron process on a 
14.5-mm-square chip and con¬ 
taining 4(X) neurons and 40,000 
synapses. The neurochip uses a 
macro-refresh technique and can 
be used to build a large neural 
network. It can recognise about 
40 characters and has processing 
speeds of 2 trillion connections 
per second and 800 million 
CUPS. Mitsubishi Electric re¬ 
ports that the neurochip can 
learn a character in 0,3 ms and 
that it consumes 4.5 W of 
power. □ 

Currection 

In the February BYTE, we in¬ 
advertently suggested that Vision- 
ware, the U.K.-based developer 
of XVision, had not been success¬ 
ful in sales of its product in Eu¬ 
rope. This was inaccurate, since 
53 percent of Visionware’s reve¬ 
nues come from the European 
market, ■ 
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Add £ 181 for 1 Me IDE Cache Controller 
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dan TECHNOLOGY pic 


Dsiivefy to of UK tor one System Is El S-CK3, Prices ejccluda VAT, All syitams haveUFETIlflE OllARAKTEE 
(FIRST YEAR FULL BACK^TO-BASE FARTS^LABOUR, THEN LABOUR S TELEPHONE HOTUNE ONLY). Optional on^sitS 
maintenance [ 0-hour response }. 14 DAY MONEY BACK GUARANTEE IF NOT SATiSFIED (excludes pNniers}, 

SHOWROOM HOURSj MOHDAV^FRIDAY 10am-6pm 
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NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


Transforming 
the Transputer 
with Parallel C++ 


DAVE MANSELL 


Although parallel 
processing is still 
a niche market, 
the launch of Parallel 
C++ shows that the 
software development 
tools are improving 
all the time 


Parallel processing is one of those technol¬ 
ogies that promise much but have yet to make a 
significant impact on most personal computer 
users. It is being applied to good effect in su¬ 
percomputers, where arrays of parallel proces- 
sors carry out parts of a task simultaneously so 
the whole task can be completed in a fraction 
of the time a single processor would need (see 
International Microbytes, page 84IS-3). This 
type of system is often cal led a processor farm . 

One of the first commercially produced mi¬ 
croprocessors designed for parallel processing 
was the Inmos transputer. It supports parallel 
processing in both processor farms and single¬ 
chip systems. It has gone through several changes; now there is a family of micro¬ 
processors providing both 32- and 16-bit environments. 

The transputer has found a use in the PC arena in providing a fast extra proces¬ 
sor for calculation-intensive systems. Plug-in boards like the Inmos B004 trans¬ 
puter evaluation system allow transputer applications to be developed on the PC, 
either for stand-alone transputer systems or using a transputer as a second proces¬ 
sor. Inmos provides development tools, including C and C + + compilers, for this 
environment. Its main competition comes from 3L (formerly Lattice Logic Ltd.) 
and its Parallel C compiler, which has been well received by transputer develop¬ 
ers. Now 3L has launched Parallel C++, hoping to repeat that success and merge 
the benefits of object-oriented programming with those of parallel processing. 


The Pedigree of Parallel C+ + 

With Parallel C+ + , 3L has chosen not to license AT&T’s parallel-processing 
language Concurrent C, which is a superset of C++. Instead, it has licensed 
cfront, AT&T’s C++ compiler, and ported it to the transputer. Parallel C++’s 
parallel-processing abilities use the extensions already in use in Parallel C, so 
upgrading is painless for existing users. 

The Parallel C++ compiler is based on cfront 2.1, not the latest version (3.0), 
so it does not support parameterized types; however, you can expect 3L to up¬ 
grade the compiler to cfront 3.0 at some stage. My tests showed that Parallel 
C++ behaved much like other cfront 2.1-based compilers, such as Comeau 
C+ +. Thus, it should be a reasonably stable product with respect to C+ + itself. 


Parallel C++ generates C code that is 
run through the C compiler to produce ob¬ 
ject files. These are then linked with the C 
and C++ libraries to create executable 
files. The compiler normally hides this 
process from the user. It is not necessary 
to call the C compiler separately; as far as 
the user is concerned, the compiler pro¬ 
duces an object file directly. 

If you assume, as I did, that Parallel 
C++ is bound to use a compiler control 
program like Borland’s bcc or Zortech’s 
ztc, you’re mistaken. Compilations are 
carried out by calling the compiler driver 
program directly, while linking is con¬ 
trolled by simple batch files. This simpli¬ 
fies things for the compiler producer, but 
complex compilations require users to 
create their own batch files. Also, there 
are separate batch files, depending on 
whether you want to generate code for the 
T8 or T4 transputers and whether you 
want to generate stand-alone tasks. And 
neither a programming environment nor a 
make utility is supplied. 

Although these can’t be considered se¬ 
rious flaws, anyone coming from a major 
DOS C or C++ compiler will find the 
programming support provided by 3L’s 
products to be very primitive. On the plus 
side, almost any programmer’s current 
editor should work well with these com¬ 
pilers, as should any good make utility. 

Compilation to Execution 

Parallel C++ object files contain code 
generated for the transputer and obvious¬ 
ly not compatible with normal DOS object 
files. To make this distinction clear, Par¬ 
allel C+ + object files use the extension 
.bin. The final executable file is intended 
to run on the transputer board, not on the 
PC’s CPU, and it has the extension .b4. 
The executable file cannot be run direct¬ 
ly; a program called afserver transfers 
it to the transputer for execution and pro¬ 
vides support for access to DOS I/O. 

The following extract shows a typical 
sequence of actions to compile and exe¬ 
cute a simple “hello world” type of pro¬ 
gram. It assumes a T8 transputer. 

t8cG / i hello 
tScclink hello 
afserver -: b hello. b4 

Concurrency in Parallel C and C++ is 
provided by a set of additional library 
functions rather than through enhance¬ 
ments to the language. This, while less 
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Modems tor all portables , LOW 
FAX 9600 £ Modem 2400 85 

Faxit for Windows. 129 

Hayes 2400B Internal. . 255 

Hayes UKra 96 . 049 

Intel Sadafaxtian ..... 395 
Poclrt4FAX96/Mwltm24 150 
USR V.3 V^.421nt/Ext 440/500 
USfiHST/V.32 Dual Ext Std 065 

Networking 


3C0MElNrHnk2 . . . , 

. LOW 

AST 5251-y Enh Plus , 

515 

Dljrik Pockst Ethemet . 

. 265 

Eveffx EttoewtS/ie. , 

07/135 

Hay9« Ethennate 8 ^ 

- . 96 

IBM 3270 Cannectwo . . 

375 

IBM 5250 AT/tK, , . , 

. 510 

IBM Token Ritit 16/4 , 

630 

Inld Ettemet 16 . . 

130 

InlelNetport. 

495 

IRMA 3. 

435 

LanFastfor WlntScvH . 

. CALL 

Untasiic i 0MB Starter 

485 

Lantaslic A1 Nijde .... 

. . 60 

Mytex EISA Eiwntet . 

. . 309 

NE-1000/compatible . 

135/05 

NE'2D00/compsible 161/126 

NE^2100 ........ 

. 155 

NE3200 EISA. 

. 665 

Netware Ute. 

. . 70 

Novell Netware. 

. CALL 

Sbwa NetmoH^etn . . . . 

. 1665 

1 M> EBur Elfta Compat im\ 

WDEthercard Elite . . . 

, 125 

WPEtheicardElte 16 . 

. 160 

Operating System 

Des<jv»ew 2.2/3S6 . . . 

7 VI30 

MS DOS 3.3or4.01A0 

45/55 

IBMOV2Sl8ivdafdJ.3. 

. 128 

CM OS/2 Extended 1.3. 

. 500 

NwWave 


XEMIX/UNtX. 

. CAU. 

Windows 3.0 

. 65 

Wirtdoiw& 3.0 Mpuse 

. . 75 

Programming 

Brief Ind Verwen . , « 


Briefer C++ 

. 50 

KnowfedgpPrpWlndpwe 360 

MS Basic Dev 7-0 - 

325 

MSCCompdlar ... . 

319 

MS Falran .. 

209 

MS Quick C w/Assembter 

139 

SmalltaffiV/PM . 

319 

TurbpC++ .... 

315 

Turtw PASCAL Win Upcrd 115 


Spreadsheet & WP 

AMI Pro Ubgrade 105 

DRplaywriteV. 249 

Excel Windows Ucsgrade . 130 
Lotus! 2 SforWtnckrwa . 425 
Word lor Wndows U^gratte 130 
WorcfPeriectWndowsUpgT 90 

utilities 

Oieclill . .66 

Norton Utilitwa 6.0 ... . 110 
PCTooteDeluxeT.l , , , 107 
0RAMA3EMM386 . . . 40/59 

_ We Offer: ^ 


Quantity Discounts 
Dealer DiscoLints 


WONE; (415) 861-8330 

Espahol ( 415 ) 861-8376 

fax: (415) 861-8380 


InteiTHbDnd orders our specialty * Low Iretght rates - No handlinE charge 
Prices are for cash prepayment • VISA/MC/AMEX accepted * Products 
may be USA versions * No relwns on opened software ‘ Rfites are FOB 
USA and sutiectto change * 15% restocking charge for nondefective returrs 

Computer Quick, 165-Sth Street, No. 309 
San Francisco, CA 94103, USA 


PARALLEL-PROCESSING FUNCTIONS 

These functions provide support for parallel processing. 


FuiKtlons that allow p^rograma to Input from whichaver of a group of channels 
becomes ready first. The standard functions accept a variable-length list of 
channels; the vec functions accept an array of pointers to channels. 


alt_iaowait 

alt_no¥ait_veG 

alt_¥ait 

alt_¥alt_v^ec 


Get input from any channel in list; return status value if none. 
Get input from any channel in array; return status value if none. 
Get input from any channel in list; wait until input is available. 
Get input from any channel in array; wait until input available. 


Functions that allow the memcH^ In a neighboring computer to be Inspected or 
changed during reset. 

boot^peek Peek at memory of neighboring transputer, 

boot_poke Poke into memory of neighboring computer. 


Functions for initfalizing, resetting, and transferring data through channels. 


Gharulnlt 

chaii_ reset 

chaiuin^byte 

clian_ in_by te.^t 

ehaii_in_word 

chan„liL.word_t 

chan_ ljn_me s sage 

chan_ in_[i3e s 3fige_t 

chau_Qtit_byte 

charuout_byte_t 

ehan_out_word 

chan_out_worf3_t 

chaiL_out_tne s sage 

chan_out„rae s sage=t 


Initialize a channel word. 

Reset a channel and its link hardware. 
Input a byte from a channel. 

As above, with time-out. 

Input a word from a channel. 

As above, with time-out. 

Input a message from a channel. 

As above, with time-out. 

Output a byte to a channel. 

As above, with time-out. 

Output a word to a channel. 

As above, with time-out. 

Output a message to a channel. 

As above, with time-out. 


Functions to support memory utilization on the host PC. 

alXoc66 Allocate host memory block. 

freee6 Free host memory block. 

to86 Transfer memory block to host. 

froni86 Transfer memory block from host. 


Functions that allow processor farm communications. 


iiet„broadicast 

net_send 

net_recelve 


Send a message to every worker task. 
Send a message into the network. 
Receive a message from the network. 


Interlocked versions of some run-time library functions. 


par^fprlntf 

par_free 

par^malloG 

par^printf 


Interlocked version of fprlntf. 
Interlocked version of free. 
Interlocked version of malloc. 
Interlocked version of printf. 


Functions to create and manipulate semaphores. 


seina_inlt 

sema_s ignal 

sema_signal_n 

seiiia_teat_walt 

sema^vait 

sema„¥ait_ri 


Initialize a semaphore. 

Perform the signal operation on a semaphore. 
Perform a 3enia_signal n limes. 

Check if waiting on a semaphore would block. 
Perform the wait operation on a semaphore. 
-Perform a sama^wait n times. 


Function to generate Inmos file-protocol filter threads. 

serv_fliter 


Functions to create new threads within a task. 


thread-Start 
thread^c reate 
thre ad_prlority 
thi^ ad_deschedu la 
tliread^re start 
thread_stop 


General thread start-up. 
Shorthand version of the above. 
Return current thread's priority. 
Temporarily haft thread. 

Reverse the above. 

Stop the current thread. 


Functions for transputer timer control. 


tlnier_after 

tiniar_delay 

tlJiier_nov 

timer_¥ait 


Indicate If one time value is later than another. 

Wait a specified number of ticks. 

Return the current timer value. 

Wait until the current timer reaches a specified value. 


84IS-8 B YTE • MAY 1992 





















































CircU 41 d on Inquiry Cord. 



elegant than the alternative, should make 
it much simpler to port code and support 
other parallel-processing systems. 

If you are familiar with programming 
for OS/2, you already know of threads— 
concurrent processes running within a 
single program. OS/2 and Unix program¬ 
mers are aware that separate programs 
can be “multitasked" in the same way, 
with interprocess communications taking 
place through channels usually called 
pipes. Both threads and pipes are possible 
on the transputer in Parallel C+ +. 

Parallel processing offers a third possi¬ 
bility, which Parallel C and C++ fully 
support: the ability to run concurrent pro¬ 
cesses of the same or different programs 
on multiple processors. These multiple- 
processor systems let you execute concur¬ 
rent program threads on separate proces¬ 
sors, with a subsequent increase in speed. 

Parallelizii^ Vour Code 

A multitask operation in Parallel C++ is 
normally split into an I/O task that re¬ 
quires access to DOS facilities and ob¬ 
tains it through afserver, and one or 
more processor tasks. These tasks do not 
use normal C I/O; they communicate 
through a special intertask communica¬ 
tion system known as channels. Channels 
allow concurrently executing tasks to ex¬ 
change information. Each channel is at¬ 
tached as an input or output port of a task; 
the interconnections of channels and 
tasks are specified in a separate config¬ 
uration file. In Parallel C and C++, you 
gain access to these channels through a set 
of C library functions (see the table). 

The task that communicates with af¬ 
server to obtain access to DOS is ^filter 
task. It is linked with the standard library 
and provides normal C I/O through chan¬ 
nel links with the afserver program. 

Since afserver has a fixed number of 
channels, each of which can be connected 
to only one other task, you can only have a 
single task attached to afserver. This is 
why a filter program is required; only one 
task can use the C I/O commands directly. 
All other tasks are linked with a special 
version of the run-time library that does 
not have the standard C I/O facilities. 

The filter task itself can have only one 
channel connection to a user task. To al¬ 
low user tasks multiple access to the filter 
task, Parallel C provides a multiplexer, a 
special task that sits between the filter 
task and the user task and provides global 
I/O facilities via multiple channels. 

The situation becomes even more com¬ 
plicated when multiple transputers are 
used. The Parallel C manual has a rela¬ 
tively good example of this. 


Hassle-Free Printer-Sharing 
For Your Local Area Network 

JetLAN lets you plug your HP LaserJet printers 
directly into your network ... anywhere! 



Here s how you can connect your HP 
LaserJet printers where you want them: 
near your network users. Without sacri¬ 
ficing centralized file servers for LAN 
maintenance and network security. 
Without the expense of dedicating a PC 
as a print server. And without software 
that degrades performance and hogs 
memory on a user's workstation. 

Simply slide ASP's ]etLAN"‘ print server 
card into the ‘Optional I/O’ slot of your 
HP LaserJet n, HD, ni. or ITTD, Connea it 
to the existing twisted-pair or thin-wire 
cabling anywhere on your Ethernet LAN, 
the same way you’d add an additional 
PC. It’s that easy! The JetLAN installs in 
less than five minutes. There’s no need to 
shut down the network for installation, 
and your existing Novell software is all 
you need. 

JetLAN Speeds Up LAN Printing! 

The JetLAN enhances LAN performance 
and improves printing speed for graphics 
and complex documents. And because 
/^/L4N plugs direedy into your printer 
and your existing network cabling, there 
are no individual PC-to-printer cables, 
external boxes or power supplies to clut¬ 
ter your office. Your system security is 
enhanced because there’s no keyboard 
or monitor for access to the network. 

Maybe your network users are tired of 
wasting time running across the building 
to get their laser printer output. 

Or you’ve tried to juggle between secu¬ 
rity needs and printing convenience 
when you’ve located your file servers. 
And ended up compromising both. 

Then take control of your network. Place 
your printer near the people who need it 
-withJe/LAN. From ASP, your ^hassle- 
free workgroup solutions” specialist. 

To order your JetlAN^ or for farther in¬ 
formation, fax ASP at: 

408-746-2803 

^ASP 

ASP COMPUTER PRODUCTS, INC. 


160 San Gabriel Drive, Sunnyvale, CA 94086, USA • Telephone: 408-746-2965 * Facsimile: 408’746-2S05 

JetLAN u B tiadcmaik of ASP Qunputer Producis, Inc. All ochef bfdiad Bnd pmduct nanics sre iradcniarfcs of thdr respective compaiucs. 
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RECo«Ni'ffi 4 PLUS 


WITH HP ACCUPAGE SUPPORT 



AROUND THE WORLD IN 60 LANGUAGES 


• has an accuracy rate of 99.9% on good 
quality originals. 

• is omnifont, pre-trained and trainable. 

• supports over 70 A4 sized desktop scanner 
models and over 30 output text formats. 

• recognizes over 80 latin-based languages, 
as weil as Greek. 

• demands very tittle memory. 

• includes AUGE program adapted for the 
needs of the blind. 

The Jaatest rimnifoni OCR Software 
operating in MS-DOS and 
Microsoft Windows 3.0 environmenl 


Distributors: 


AUSTRALIA 

DatesBTV 

Tfli; ’3^450-163a 


GREECE 

S«CMLld. 

Tek 30-1/3607-521 


AUSTRIA 

* CRAPIKCOM mnum- 

geaHlIsclHBEt mfiH 
Tat: 43-1-58fr4»-0l^ 

* Computer 2000 
GmbH 

Tel: 43-1-48561 l-O 

BELGIUU 

* MaxCfinI S.A. 
lit- 

* Tltt«* C«p, 

j9\: 32'2«^753a 

CZECHOSLOVAKIA 

* Arctiiven 

T^l 42-£y&lQa70 

* sc Sul C^wisult 
GmbH 

Tri: (OeO) 6S29-754 

DENMARK 

* Tnssu A-S 

Tfef: 45-43/43-36=99 

FINLAND 

< Eurbgenla Oy 
m 35043/735011 

FRANCE 

* S'A 

T«|: as-l/w 7B 11 11 

GERMANY 

* Cbmpyier 3000 AG 
TbI ' 40-ea/76D4O-20« 


HOLLAND 

' Tritech Cerp 
TbL 31-10/456-7566 
IRELAND 

* SaubdbrTf Ac^lsibbn 
SystePW 

TbI: 353-1/3B6522 
ITALY 

* Vecomp 

Tel: 39-45/577500 
JAPAN 

* Soehlra Kofltil 
Karatia, Mel 

Tel: 01-62/251-3731 

* ItMCP. 
TBl;6l-5B/270433Se 
MEXICO 

* 

Trt S3-Bffl07 1 329 
NORWAY 
>* ND DdtaEh^ AS. 
Tell 47^263-604X1 

POLAND 

* FX Przfirels Inf Ste- 
eowanej Sp 

Tsfe 49-12^33-00 
PORTUGAL 

* Dfllscomp 

TbL 351-1-7951 674 
SINGAPORE 

* Seandlmman Inf 

TKhnolDgy 
Tel: 65/227-3277 


* RecognttB BOroflutD- 
moIlBlBnng GrnbH 
Tel: 3741/2!!S1 93 


SOUTH AFRICA 
* ZyUor Pty Ud- 
Tel: 27-1i/BB&-4024 


SPAthi 

CompuflBf 2n00 
EepsOfl 

T«l;, 34-3-473-16-BO 


* 6TI 

TW; 34-1/4566645 

SWEDEN 

■ Isbgan AB 

Tel; 466/732-67-10 

SWfTZERLAND 

* Soinsel AG 

Tsl: 41-56^5-49-83 

* VrCLAH DATA SA 
■ftU 41-32/23-16-44 

TURKEY 

* Bispa 

Taf: 904 Jt3&6611 

UNITED KINGDOM 

■ bitec DBla Syelems 
Tel: 44-709/547-177 

* USL Dynemks. 
(torAfftcal 

TW; 44-203/547-780 

* ScaftPfInT 

Tel: 44-992/5S0-142 

USA 

' Rocognila Corp of 
Amenta 

Tel: 408/749-9935 
YUGOSLAVIA 
- ITS 

Til: 36-11/100572 

* Medlja ±0.0. 

TbI- 38-61/221638 


SZKI Recognita Corp 


hL-IOII Budapest. Iskola u. 16. 

Letters: H’1251 Budapest, P.O- Box 55, Hungary 
Tel: 36-1/201-B4S2, 36-1/201-S92S * Fax: 3S-1/201-7607 


NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


A set of library routines provides ac¬ 
cess to the parallel-processing features of 
Parallel C and C+ + (see the table). Par^ 
allel C+ + also provides facilities for ac¬ 
cessing memory on the host PC. These in¬ 
clude special functions for allocating and 
deallocating PC memory and transfer¬ 
ring data between PC memory and trans¬ 
puter memory (inboth directions). In par¬ 
ticular, functions like int86x sometimes 
require a pointer to a block of data, and 
that data must be set up in PC memory be¬ 
fore the call to int86x is made. 

One major flaw with the run-time li¬ 
brary is that it is not reentrant. Access to 
run-time library functions must be syn¬ 
chronized using a global semaphore vari¬ 


able. This implies that all other threads 
are locked out of the library while it Is in 
use, unless they use one of the few inter¬ 
locked functions provided. Several ven¬ 
dors of compilers for OS/2 provide fully 
multithreaded C libraries, so it is disap¬ 
pointing that a compiler promoted for par¬ 
allel-processing applications does not. 

Creating an Application 
Earlier, T mentioned a separate config¬ 
uration file. This special file tells the 
linker how tasks interrelate, what chan¬ 
nels exist, and how they are connected. It 
has its own syntax, explained in detail in 
the manuals. If you want to jump right in, 
there is a default configuration file that 


Listing 1: The driver program for the uppercasing example. 

// drlver.cpp: driver for uppercaBing example 
/ / communicates vtth DOS through afserver 
I / reads from stdin, outputs to stdout 

^include <chan.h> 

#include <lostreain.h> 

void niain( int arge, char »argv[], char *envp[], CHAN 
*ln_port3, int ins, CHAK 

ouimports[], int outa ) 

( 

int c; 
for( ;: ) { 

cin >> Gj 

chati_out_word( c, out_ports[2] ) j 
if ( c == EOF ) 
break; 

chan_ln_word( ic, in_ports[2] )j 
cout << (char) c; 

} 

} 


Listing 2i The processing fir jit/or the uppercasing example. 

II upc.cpp; processing task for upperccislng example 
/ / gets character from driver task, changes to uppercase, 
/ / and returns it to the driver task 

^include <chen.h> 

^include <ctype.h> 

^define EOF (-^1) 

void maln( int arge, char *argv[], char *envp[], CHAN 
♦^in^ports, int ins, CHAN 

out_ports[], int outa ) 

{ 

Int g; 
for( i; ) { 

chan_in_wanl( in_ports[0] ); 
if ( c == EOF ) 
break; 

chan_out_word( toupper(c), out_ports[0] ); 

) 

) 
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CR OSS ASSEMBLERS 


Ws supply C Cross Compii&rs by 2500AD, Avocet, 
AzIbc, Lattice, iAR and Hi-Tech hasted an DOS end 
targeted on mmm, 6502, d&Ot, 6SHCH. 5301, 
6809, 7811, 6051, 6096 & BBOOQm). Also cross- 
assembiers by Avocei 250QAD, Crash Barrier 
(hUFTAi} and tAR ^(©ms hosted on DOS, CP/M-66 
and CP/M~80 wiih over 30 target processors. In total 
over200 prodticls with no apace to fef them here. We 
hoki some slock but you should allow 10-14 a^ys for 
detlvery. Please califor information or advice. 

lim ccmpiijSiis ' 


1 Janus/Ada Compiler 

DOS 

ESS 

1 Janus/Ada PDS 

3e6-:>DOS 

£305 

1 OpenAda DOS 

DOS 

£260 


GREY 

MATTER 

Prices do not Include VAT or ol^er iocal taxes. M I 
do I licludo de] tvery i n the UK and Eur op e. I 
Please cheek prices ai Ifme Dt order as ads are I 
p repatad some weeks betore pubj mWn n. ■ 
This page I [sis some ot our predocls- caJ I us tor a H 
com p lefe price I tst and details o) d fscounl sln^clo re. B 

nmm iv pkohe with your credit card, fl 

TEL: (0364) 53499 I 

FAX: (0364J 53071 B 


C UBRARSES & TOOLS 


Cormns 

C Asynch Manager 
C Gomnos Toolkrt 
Essential Comms 
Grsenleaf CoromUb 3.2 
Silverccmm C Asynch 


DOS 

DOS 

DOS 

DOS 

DOS 


Btrieve 

OS2.Win,DOS 

CTree Plus 

DOS 

CodeBase 4.5 

DOS 

D-ISAM 

DOS 

Faircom Toolbox Pro! 

DOS 

Pro-C v2.1 

DOS 

PrchO v2-5 

DOS 

Raima Daia Manager 

Win,DOS 

Soflfocus Biree/ISAM 

DOS 

Sycaro.C Network 

DOS 

Graphics 

Essential Graphics Kernel 

DOS 

Essential Graphlos GUI 

DOS 

Graphic 6.0 

DOS 

graphics-MENU & Data Entry 

DOS 

GSS GOT 

OS2.DOS 

GX Graphics 

DOS 

HALO Prtjfessional 2.0 

DOS 

MeiaWfNDOW 

DOS 

PCX Toolkit 

DOS 

Real-TFime Graphics & M/GT 

DOS 

TEGL Windows TooHdt II 

DOS 

Screen 

C Wiftdows looikFt 

DOS 

C^Soape + Look&Feel 

0S2&D0S 

OWorthy 

DOS 

Greenieaf Daiawindows 

DOS 

MEWEL Window System. 

DOS 

MEWELTooibox 

DOS 

Object Prolessionat for C++ 

DOS 

Panel Pius II 

OS/2&Win&DOS 

PTotoGen 

Win 

ProtoView 

Wsn 

TCXLTX>S6.D 

DOS 

TGXL Profeasional 6.0 

Win&DOS 

Vernnoni Views V3.0 

DOS 

Vitamin C V4.0 

DOS 


t12Q 

£39 

E17C 

£196 

£140 

£345 

£340 

£215 

£325 

£680 

£145 

£495 

£425 

£00 


£130 

£105 

£305 

£100 

£425 

£120 

£270 

£165 

£150 

£145 

£70 

£59 

£370 

£215 

£195 

£165 

£150 

£260 

£60 

£330 

£75 

£195 

£325 

£250 


General A Systaine LUjrari«s 

CTDorsP1us;B.0 DOS 

CodeRunner DOS 

Heap ExpafKter 3.0 DOS 

Hold Everything DOS 

PDK£l£2,£3 DOS 

PowerSTOR iX>S 

Ftesident-C DOS 

ilatii A Seientinc 

QAWi Toolchest & Grafix DOS 

Hu 9 « Virtual Array 5. NAT DOS 

MathpaXB? DOS 

Science & Eng Tools DOS 

Tools 


£99 

£140 

£S5 

£130 

£70 

£05 

£135 


Btrieve 

Win 

£345 

CodeBaac 4.5 

WinSDOS 

£215 

dAnafysl Gold 

Win&DOS 

E296 

POET 

Win 

£299 

G++/Views 

Win 

£270 

GUI Masler 

Win 

£380 

ObjeciGraphics for C++ 

Win 

E159 

ProtoGen 

Wfn 

£60 

PrtjtoGen for Borland C++ 

Win 

£39 

ProtoVlaw 

Win 

£330 

Win++ 

Win 

£160 

Windows Control Palette 

Win 

£99 

WindowsMaker Pro 

Win 

£535 

Zinc fine Source) 

WnSDOS 

£325 


C-Olearly 
Clear+ for C 
CodeCheck Prof 
LALRPf0 4.2 
MKSL£XAYACC 
PCTjrrt 
PCYACC Pral 
Source Print 
Tree Diagrammef 


Ada 

Assemblers 

Basic 

C++ 

Comal 

Cross Dev 

Debuggers 

Perth 

Qraphics 

Linkers/Locaters 

Logo 

Pascal 

Rexx 

Snobol4 

Windows 


DOS 

DOS 

DOS 

DOS 

DOS 

OS2&DOS 

DOS 

DOS 

DOS 


£85 

£140 

£435 

£275 

£165 

£05 

£435 

£75 

£75 


Algol 

AWK 

C 

Cobol 

Camms 

Database 

Editors 

Fortran 

Icon 

Lisp 

Modiila-2 
Prolog 
Smalltalk 
Version Control 
Yacc & Lex 


We stock many items for which there is no 
space In these advertisements. 


HEW SOFT-tCEW /efs you debug VxD's, drivers and 
iniermpi muttnes at sourt^ level, fnteractior:s 
between DOS TSB s and Windom Apps, pfograms in 
DOS boxes and displays valuable system mformatiorj 
(indudirig the complex internal structures of 
Windows). EVERY WINDOWS PROGRAMMER 
SHOULD HAVE ONE. CALL US NOW. 


DISK COPYING 


We can copy Hies to and from 600 disk fonnats 
including CPM, CP/M-BS, lUt& DOS. PC-DOS, 
APPLE, SIRIUS, BBC, TORCH, APRICOT, HP-ISO, 
TRSDOS, AMSTRAD, ATARIST, MACINTOSH. 
Otir charge Is £10,00 + disk + VAT with dJscounts 
on small quantities and disks are normal ly 
despatched within 24hrs of receipt, 

For more informelion cell us. 


Bounds Checker 

306 

£220 

Multiscope Itrr DOS 

DOS 

£140 

Muttiseope for Windows 

Wnaoos 

£270 

Muitiscope for 05/2 

OS/2 

£315 

Periscope 1/512K 

DOS 

E49D 

Penacope II 

DOS 

£150 

Periscope ll-X 

DOS 

£130 

PeriscDpe/EM 

386 

£195 

Quaid Analyser 

DOS 

£130 

SoftTCE 

306 

£340 

Soft-fCEAW 

WinT306 

£340 

Soft-ICE & Bourvds Checker 

386 

£470 



MSMASM PDSv6 

OS2&DOS 

£75 

PtiarLap306lDOSExtSOK 

DOS 

£330 

PharLap 306IASM/Linkkx] 

DOS 

£830 

Opiasm 

DOS 

£125 

Turbo Debugger & Toots 

DOS 

£89 


Not all assemblers are supplied with a linker. Check 
before ordering. 


C & C-I-+ COMP/i^s" 

NEW WA TCOM C/SBS 9 0 indudes 486 optimisahons 
and generates PenPoint and QS/2 2,0 apps (as well 
asDO$-386, Windows arid AutoCAD ADS). 
ONLYE485. 

NEWMtCROSOFT QU++ 7.Q shouid ship a! the 
beginning of April. READ THE REVIEWS. Then buy 
one from us ■ wo are taking advents orders now. 


ONLY £222 or £99 for fhe Upgrade. 


Aztec C86-C 

DOS 

£260 

Borland C++ 3.0 

WinlDOS 

£199 

Borland C++& AFX 3,0 

WinaOOS 

£295 

Borland C++6 AFX U/G 

Wn&DOS 

£169 

Microsoft C/C++ 7.0 

Win&DOS 

£222 

Microsoft C/C++ Upgrade 

Win&DOS 

£99 

MS QuickC 2.5 

DOS 

£50 

MS QuickC SQuickj^m 

DOS 

£83 

MS QuickC for Windows 

Win 

£95 

To^Kpeed C Prof 

Wn&DOS 

£166 

TopepeedC++ Prol 

Win6D0S 

£165 

Turbo C++ 

DOS 

£50 

Turbo C++ & Turbo Vision 

DOS 

£69 

Turbo C++ lor Wndows 

Win 

£05 

Watcom C 9.0 

OS2&Wtn&DOS 

£275 

Zortech C++ 

WinaDOS 

£370 

Zjortech C++ S&E 

WiniDOS 

£550 

High 0 386 Local 1.7 

PCi86 

£565 

High C 386 Global 2 3 

PL306 

£650 

Intel 386 C Code Builder 

Wrn&m 

£399 

NOP 336 C 

386 

£545 

Watcom C/306 9.0 


£485 



MicrosoH Basic FOB 7.t 
Microsoft C/C++ T.D 
Mlcroftofl C/C++ Upgrade 
Microsoft Cobol 4,5 
Microsoft Fortran 5.1 
Microsoft Macro Assembler 6.0 
Microsoft Pascal 4.0 
Microsoft QuickBASIC 4^ 

Microsoft QuickC 2.5 
Microsoft QuickC A Assemblet 
Microsoft QuickC for Windows 
Microsoft QuIckPascal 1-0 
Microsoft Source Profiler 
Microsoft Visfial Basic 
Microsoft Windows 0.0 
Microsoft Windows SDK 3,0 
M$ Muttlinedia Dev Ktt 
MS MDK A SB Pto Card 
Borland 0++ 3.0 
Borland Cf + & AFX XO 
Borland C++ A AFX Upgrade 
Borland G++ A Paradox Engine 
Borland Corporate Prod Pack 
ProtoGen for Borland C++ 

Turbo C++ 

Turbo c:++ a Turbo Vision 
turbo C++ tor Windows . 

Turbo Debugger A Tools 
f Turbo Pascal 6,0 
- Turbo Pascal Professional 6.0 
j Turbo Pascal for Windows 
Paradox 3.5 
Paradox Engine 2.0 

with Full Technical Support 


PROGRAM EDHORS 

•ri ■ ■ y > J. ■ ■ : r- 


£222 ^ 
EM I 
£435 V 
£205 : 

£75 

£139 : 

£50 ; 

£50 ' 

£83 
£9S ^ 

£50 ; 

£45 •: 
£95 ■ 

£70 i 


£225 ■ 

£365 
£199 ^ 

£295 : 

£109 " 

EIM 
£330 
£39 ^ 

£S0 
E69 
£65 
£69 
£69 

£137 , 
El 03 ^ 
£340 
£223 


NEW MUL Ti-EDIT V6 indudes new C-iike macro 
ianguage, real-time DOS output window, faster virtual 
memory manager, binary £ Lfrux fHe editing, XMS 
support, etc, etc. CALL US FOR MORE DETAiLS, 
induding site kc&nces, update pocj'ng. 

NEW MULTt-EDfT ADD-ONS: MULTI-TAGS 
hypertext source code browser # £29, EVOLVE for 
dBase or Clipper @ £65. GUiDE context-sensitive on¬ 
line hypertext referenr^ manual for C** @£35 or 
Turbo Pascal 6 @ £20, 


Brief 

EC Edilor 
Epsilon v5 
Kedit v4 

Mutti-Edft Lite v6 
Muitl-EdilStancfarclv6 
Multi-Edit Professional v6 
Norton Ediltx v2 
PVeS Prof Editor 
□Edit Advanced 
VediTPIusv3.5 

For moTE informafian 


DOS £199 
DOS E40 
DOS £155 
DOS £95 


DOS 

DOS 


£49 

£75 


DOS £1D6 
DOS £45 


DOS 

DOS 


£195 

£45 


DOS £120 
ca//us. 
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NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


Listing 3: The configuraHon file for the uppercasing example. 


UPC.CFG 

indicates hov the tasks are interconnected through channels; 
assumes two transputers 


! 

I 

processor host 
processor root 
processor addon 
wire jumper 

root[0] host[0] 

bus 

wire root[l] addon[0] 


I the PC 

I the transputer on the first board 
1 a second transputer 
1 connects.., 

1 link 0 of the root transputer to PC 
I second transputer to first 


task upc Ins 
task driver 
task filter 
task afserver 


a outs^^l data=5k ! 

in3s2 outs=2 ! 

ins=2 outs=2 data=10k I 
lns=l outs=^l 


the uppercasing task 
the driver task 
standard filter task 


place afserver host 
place driver root 
place filter root 
place upc addon 


1 afserver runs on the PG 
I these run on the root transputer 

[ this runs on the second transputer 


connect ? filter[0] afaerver[0] 
connect ? afserver[0] filter[0] 

connect 2 filter[l] driver[1] 
connect ? driver[l] filter[1] 
connect 2 driver[2] upc[0] 
connect ? upc[0] driver[2] 


the linker uses if the user does not supply 
one. It is only suitable for simple applica¬ 
tions, such as the uppercasing example 
shown in listings 1,2, and 3. 

The simple example in the listings uses 
two tasks to read data from stdln, con¬ 
vert it to uppercase, and write it to std- 
out. The commands to compile and link 
this example for a T4 transputer wou ld be 

t4cc driver (compile driver) 
t4cctask driver (link with 
standard library) 
t4cc upc (compile upc) 
t4ccstask (link with stand-alone 
library) 

conf Ig upc.cfg upc.app (process 
configuration file) 

The command to run the program is 

afserver -1 h upc.app 

I was disappointed that no advantage 
has been taken of C++ 's features to sim¬ 
plify parallel processing. In particular, 
C++ function overloading isn't used to 
avoid the need for separate channel func¬ 
tions for each data size. It could easily 
have been provided through a set of in-line 
functions. Instead, you must drop back to 
basic C-sty le code or write your own class 


library. Also, no attempt has been made 
to implement the AT&T task library. Per¬ 
haps this library is not suited to parallel 
processing on the transputer, but if so, an 
explanation would have been a good idea. 

Overall, the package does its job as a C 
and C++ compiler well, providing solid 
implementations of ANSI C and cfront 
2.L Since the compilers run as tasks on 
the transputer, performance is also rea¬ 
sonable for a efront-based C++ system, 
although it is still slower than that of the 
best DOS-based native code compilers. 

Parallel C++ provides an excellent 
system for embedded transputer applica¬ 
tions, with good support in the compiler, 
linker, and libraries for generating stand¬ 
alone tasks that are independent of system 
I/O. My main criticism is that the devel¬ 
opment environment is rather bare, with 
no make utility and with the debugger be¬ 
ing marketed separately. That said, there 
is a useful program for converting object 
files to T2, T4, or T8 assembly language. 

As a compiler for developing applica¬ 
tions to run on one or more transputer 
boards in a PC, the compiler is less useful. 
Although the transputer board itself is 
well utilized, access to the PC's other fa¬ 
cilities is very basic. The compiler pro¬ 
vides few of the f unctions for DOS system 
control and fast display access that PC 


programmers are used to. Thus, produc¬ 
ing a slick interface to the transputer- 
based application is tedious, and porting 
PC code is tricky. For example, there are 
no fIndfirst or fIndnext functions, A 
number of common non-ANSI functions 
are provided, but they are hidden away at 
the back of the manual in a section called 
“Compatibility functions." 

Parallel C++ is a good attempt to 
adapt mainstream C and C++ to the PC 
environment. The compilers are solid, 
and the library support for parallel pro¬ 
cessing is good, although the lack of mul¬ 
tithreaded support is a major disappoint¬ 
ment . From the point of view of someone 
who develops for DOS, the tools provided 
are primitive, and the facilities for devel¬ 
oping attractive PC-based transputer ap¬ 
plications are limited. IFs also a shame 
that more use has not been made of the 
C+ + language's features in simplifying 
support for parallel processing. 

All in all, lam still impressed wi±Par¬ 
allel C++. It provides an excellent way 
for C and C++ programmers to investi¬ 
gate parallel processing without having to 
learn a totally new language, and I recom¬ 
mend it if you wish to try your hand in that 
direction. For those al ready working with 
transputer-based systems, it provides ac¬ 
cess to the major programming language 
of the 1990s. m 


Dave Mansell is managing director of 
Citadel Software, a company that pro¬ 
vides class libraries and other tools for 
C+ + programmers. He is also a former 
director of Zortech. You can contact him 
on BIX do **editors ” or on Internet at 
dmanseU@cix. compuUnk, co.uk. 


THE FACTS 


Parallel C++ ' 

for the Transputer 

£795; upgrade from Parallel C 
to CH — h , £295 

Requirements: 

IBM PC with an Inmos 
B004-compatibie transputer 
board and a hard drive. 

3L Ltd, 

Peel House 
Lady well 

Livingston EH54 6AG 
U.K. 

44-506-415959 
fax: 44-506-415944 

Circle 1076 on Inquiry Cord, 
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Connections 


Reflection: your passport to multivendor connectivity. 


The computing world is chang¬ 
ing. Now, Reflection* and the Reflection 
Network Series” software extend the reach 
of your desktop computers in multivendor 
environments. 

Together, Reflection and the 
Reflection Network Series link all your 
systems. Reflection provides the user 
interface, offering the most precise VT and 
HP text and graphics terminal emulators 
for DOS, Macintosh, and MS-Windows. 
Refleaion also delivers fast file transfer, 
keyboard mapping, and a powerful 
command language to automate the most 
complex tasks. 


Ihing Refleaion with the 
Refleaion Network Series lets you work on 
host and server applications at the same 
time. Access is provided to Digital VAX, 
UNIX, HP, and IBM hosts amcurrmUy, 
along with Novell and other LANs. You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebwting. Because protocols are loaded 
only as needed, memory is saved as well. 

Its the software solution that operates 
without a lot of additional hardware. 

Refleaion and the Reflection 
Network Series—the conneaivity choices 
for a changing world. 


ADE/F 

(61)7332^ 


fO(7S4)43»441 

IMXSystETtis,’GB 

(0485)772280 

CFK Hamhug^'D 

(040)2575010 

[>mH(!lsinkL''SF 

(0)6926760 

SaIcqni/SF 

(0}BD4i7£^ 

Computing ftS^'Stam 


CniHihants/NL 

(040)454957 

SG Daiflivuiarbgluitg/A 

(0376516 

!UcisistHiiL''| 

(050)2421074 

SilkMiyP 

(1)8351254 

Scwpi<mSvwm&'’E 

(5)4854044 

Ifocooi/N 

(054)70494 

ltocrmAB,'-S 

(OUD 52ID9D 

BocM'TS 

(1)612063 

CanmiCare/ai 

(Oi) 730 24 51 

Me^^lleC,.'AtJS 

(3)8743633 

Br^ Software/BRA 

(21) 240 5145 

Otic lioS««a Proifijctiv'N^ 

(9)3560758 

Singapore Computer Sy^ienis 


Pifi.Ud/SlN 

4412688 

(X’bernet SyslHns./JPN 

(05)39825701 

AdJfie llichnaios^/B 

(02)7163613 

ttfniKt EuntfE/DX 

(44)94^902 


S E H I E 8 J 

SOFTWARE 



Walker Kicher<!s: Quinn. Inc. ^ 


2815 Eastlalff Avenue East, Seattle,Miington 98102 / 206,3240407 ( FAX 206,322.8151 / Zeestnat 55,2518 AA Den Haag, The Netherlands / + 5L(0)70.356.09i3 / FAX -F 31(0)70.356,12.44 
Reflection is a rc^siered trademark and Reflection Network Series is a tradSemarfc of Walker Ridier &Qmnn, Irtc All other trademarks ate the property of their respective holders. 

Cifcio 454 on Inautrv Card. 











































NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


A 386SX PC the Size of a Paperback 



A mong a sea of identical 
386SX clones, the Mi- 
croUght Ill's claim to atten¬ 
tion lies in its size—or the lack 
thereof. Although it measures 
just 204 by 124 by 25 mm, 
about the size of an average 
paperback, this tiny box con¬ 
tains a fully specified desktop 
PC with 4 MB of memory, a 
60-MB hard drive, a single 
1.44-MB floppy drive, and 
built-in Super VGA graphics. 
The MicroLight III is defi¬ 
nitely not a pocket or even a 
notebook PC; to use it, you 
must plug in a full-size key¬ 
board and monitor. However, 
the MicroLight III does per¬ 
mit a useful kind of portabil¬ 
ity. You can carry your PC and 
working environment with 
you and plug it into the periph¬ 
erals at your destination: The 
MicroLight III Just needs a 
standard PC keyboard and a 
VGA monitor. 

Photographs cannot accu¬ 
rately convey how small the 
MicroLight III actually is. 
When I opened the box, my 
first reaction was that the com¬ 
pany had forgotten the PC and 
sent only a power supply. But 
on closer inspection, I found 
an even tinier box containing 
the power supply, which is a 
separate unit about the size of a 
pocket calculator. 

Both the PC and the power 
supply unit (PSU) are con¬ 
tained in sturdy steel boxes, so 
they are heavier than they 
look; the PC weighs a hefty 1 
kg. You will not be tempted to 
carry this machine in your 
pocket, but it will fit in your 
car’s glove compartment. 

The light gray box looks a 
lot like an external floppy 
drive for a laptop; the 3 -inch 
floppy drive slot takes up the 
whole front of the case. On the 
rear of the case are the power 
supply socket, IBM PS/2-size 
keyboard and mouse sockets, 
a standard 25-pjn VGA video 
socket, and a 9-pin serial port. 
The MicroLight III has no 


switches; instead, the power 
switch is installed on the PSU. 
Along the left side of the case 
are three edge-connector slots 
for adding expansion units. A 
matchbox-size adapter, which 
plugs into the rearmost slot, 
provides a parallel port. 

My only criticism of the 
otherwise elegant and robust 
MicroLight III design is that 
this adapter is held in place 
only by the friction of the edge 
connector; it has no thumb¬ 
screws for mechanical sup¬ 
port. As a result, the adapter 
droops noticeably under the 
weight and stiffness of a Lap- 
Link or printer cable, and I 
feared for the edge connec¬ 
tor’s longevity. 

Setting up the MicroLight 
in proved to be a trivial mat¬ 
ter. It happily accepted the 
keyboard from my HM Sys¬ 
tems Minstrel PC, which has a 
PS/2-type plug (a short adapt¬ 
er cable for AT-style key¬ 
boards is supplied with the Mi¬ 
croLight III). The same was 
true for my NEC MultiSync 
monitor. I had an original 
PS/2 mouse lying around, so 
al 11 had left to do was to switch 
on the power, and the Micro- 
Light III booted into DOS 5.0. 
My test machine also came 


with Windows 3.0 installed, 
although it is not normally 
bundled with the machine. 

The MicroLight III has an 
AMI BIOS and a Phoenix 
Super VGA chip set. The ma¬ 
chine comes with 512 KB of 
video RAM (VRAM) and 
Super VGA drivers that sup¬ 
port resolutions of up to 1024 
by 768 pixels in 16 colors for 
the usual applications (e.g., 
AutoCAD, WordPerfect, Lo¬ 
tus 1-2-3, OS/2, and Win¬ 
dows) . I set up Windows to run 
at a resolution of 800 by 600 
pi xels i n 256 colors, and I used 
WinLink to copy a number of 
applications from my desktop 
computer. With a 25-MHz 
386SX CPU, 4 MB of mem¬ 
ory, and a 60-MB hard drive, 
the MicroLight III has just 
enough beef to be a credible 
Windows host. 

My benchmark results con¬ 
firmed that this is a very capa¬ 
ble machine; it has a CPU in¬ 
dex not much lower than those 
of the 386DX comparison ma¬ 
chines I tested (the Compaq 
386/25e and the Everex 386is) 
and a Disk index that is sub¬ 
stantially better than those of 
the comparison machines. 
Only the MicroLight IITs 
rather slow Video index pales 


in comparison to those of the 
larger machines. 

The only significant disad¬ 
vantages of the MicroLight III 
are its price, which seems high 
compared to those of conven¬ 
tion al 386SX desktops now 
that they’ve gone through the 
latest round of price cuts, and 
its lack of expandability. The 
super-compact motherboard 
design means you can’t ex¬ 
pand either the main RAM or 
the VRAM internally. 

MicroLight offers a solu¬ 
tion to this problem in the form 
of a docking station, which I 
did not look at for this article. 
You plug the base unit into the 
docking station via all three of 
the edge-connector slots. The 
docking station contains its 
own PSU, a couple of AT ex¬ 
pansion slots, an external 
floppy drive, and duplicate 
keyboard, mouse, and moni¬ 
tor sockets, so you can leave it 
set up in your office while 
keeping just a keyboard and 
monitor at home. 

For much-traveled PC users 
or for security-conscious us¬ 
ers, the MicroLight III could 
prove to be an excellent solu¬ 
tion, which warrants paying a 
little more. 

—LHck i^untain 


THE FACTS 


MicroLight III 
Base unit, £1545; with 
keyboard and Super VGA 
monitor, £1795; 
docking station, £395 

MicroLight Systems 
Ltd. 

Cirrus House 
Heming Rd. 

Redditch 
Worcestershire 
B98 0DN 
U.K. 

44-527-27882 
fax: 44-527-502074 

Cirdo 1063 on Inquiry Card. 
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Put more power in your PC 


Plug MKS Tbolkit into any DOS or OS/2 
PC and you’ll unleash more power and 
flexibility than you ever believed your 
hardware could handle. You’ll find that 
MKS TboDdt is the essential piece of 
DOS or OS/2 software after the operat¬ 
ing system itself. 

Advanced programming tools 
once available only on UNDC“ systems 
are packed into MKS ’Ibolkit for DOS 
or OS/2 - more than 150 of them, 
including utilities for: • prototyping 

• advanced command Itinguage 

• command editing and history 


• file processing • text manipulation 

• compression • archiving • editing. 

And MKS Toolkit is easy to use, 
with on-line manual pa^, lots of 
examples and quality documentation 
for both novices and experienced users. 



It’s not 

\ i 
! i 
1.;'^ 


powerful hardware - 



it’s powerful 



soft^re that 



makes it possible. 

1 


You'll be able to get the job done 
effortlessly too, whereveryou’re work¬ 
ing. FOr laptop owners, our installa¬ 
tion procedure lets you load only the 
utilities you want. For developers 
working on a UNIX system and a PC, 
we’ve made it easy to copy flies 
across systems. And MKS Tbolkit 
tracks the POSDC,2 standard, a plus 
for developers in open systems en¬ 
vironments. Networks are perfect for 
MKS Tbolkit too. 

Plug in MKS Tbolkit and soar beyond 
your hardware. 




Price: DOS $249, OS/2 
$349, DOS & OS/2 $399, 
Upgrade $69 (DOS only). 
Call for LAN and site license 
prices. 



Tb order, call MKS at 
1-800-265-2797 (continental U.S. only) 
or (519) 884-2251; Fftx (519) 884-8861 

30-day money-back guarantee. 


jms 


35 King Street North 
Waterloo, Ontario 
Canada. N2J 2!m 


MKS and HKETiwlkit Irudtemarfcs of Kem inc. 

UNIX Is a ragistisrod iradfimark Of Unix Systsm LaboraiGif les;, Ine 


Circia 443 on Inquiry Cord. 
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A New Experience for Windows Deveiopers 


I f you are in a hurry to de¬ 
velop business applications 
for Windows, Experience for 
Windows may be just what 
you need. This applications 
development environment 
blends screen design with pro¬ 
cedural programming natu¬ 
rally and intuitively; It de¬ 
mands, though, that you forget 
old programming habits. It 
took me an hour of fighting 
Experience’s event-driven 
way of doing things before 
everything became clear; my 
progress from that point on 
was astonishingly fast. 

Experience has a dialogue 
editor that gives you all the 
tools that you need to create 
screens crammed with menus, 
buttons, check boxes, radio 
buttons, combo boxes, and all 
the paraphernalia of a typical 
Windows program. When the 
user activates them, these 
items can display or accept 
values and execute specific 
procedures. As a program¬ 
mer, you can stick in proce¬ 
dure names and not worry 
about coding until later. You 
can still do a dry run of your 
programs, whether or not the 
procedures have been coded. 

Typically, a program con¬ 
tains initialization informa¬ 
tion (e,g., setting variable 
values, opening the databases, 
and providing a cascading 
menu bar). The names of the 
main activities (e.g., DO Data 
Entry and DO Reporting) are 
then listed. Finally, the data¬ 
bases are closed. Initially, this 
is all you see of your program. 

To develop your code, you 
double-ciick on the line you 
wish to expand. Experience 
provides a fresh screen, and 
you continueyourcoding from 
there. You can progress ever 
more deeply into the minutiae 
of your program, always keep- 
ingaclear view of what you are 
trying to do at any stage. 

You create screen displays 
with the Dialog option. When 
you double-click on it, all the 
screen-creation tools become 
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available. You can select them 
from the menu bar or from a 
pop-up menu, which appears 
at the mouse-pointer location 
when you click the right but¬ 
ton; or, best of all, you can 
drag them into position on the 
screen from a column of icons 
on the left edge of the screen. 

You can use an alignment 
grid and adjust its granularity, 
if you wish. I found this tool 
helpful, except when I tried to 
right-align text fields of dif¬ 
ferent lengths. When I clicked 
on the text field, the letters 
were replaced by a dotted out¬ 
line. It wasn’t until 1 released 
the mouse button that I found 
out where I’d moved the text 
to. I think the program’s au¬ 
thors should consider shrink¬ 
ing the outline box to fit the 
text size or leaving the text on 
view while it is being moved. 

A double-click on a screen 
element brings up a dialog box 
for that element. Thus, you 
can attach variable or proce¬ 
dure names, scroll bars, vali¬ 
dation information, and so on 
toadata-entry field. A button, 
on the other hand, has a cap¬ 
tion, a procedure, and an indi¬ 
cation of whether it is the de¬ 
fault button (which has a thick¬ 
er border than the others). 

Because the procedure is 
called when the screen ele¬ 
ment is activated, it doesn’t 
real ly matter where in the pro- 


gram the code is written, al¬ 
though it ma kes the most sense 
to locate it near where it is 
called—or at a mutually suit¬ 
able point, if the code is called 
from several different dialog 
screens. Experience is very 
forgiving, and even if you hide 
a procedure down some rare¬ 
ly traveled byway, it will still 
be found and activated when 
needed. 

The procedures you write 
will not look that different 
from those in normal pro¬ 
grams. All the expected con¬ 
structs and functions are in¬ 
cluded. You can build your 
own dBase-compatible data¬ 
bases and indexes; Experience 
makes the process pretty pain¬ 
less. It took me 20 minutes to 
define and exercise my first 
database in Experience. 

You may be surprised to see 
the Bayes command, which is 
concerned with assessing 
probabilities of events, based 
on accumulating evidence. 
This function gives away the 
origins of Expert Edge, Expe¬ 
rience’s publisher, whose 
roots are in expert systems. 

I liked the horizontal and 
vertical sliders for inputting 
values. I suspect they’re an¬ 
other throwback to the expert- 
system days, when users were 
asked to gauge their feelings 
about things using such de¬ 
vices. The computer turned 


their slider positions into 
numbers, which were passed 
to the Bayes function for 
analysis. 

It shouldn’t take you more 
than a day to become familiar 
with Experience. Veteran pro¬ 
grammers Will find it hanicst 
at first, but they will become 
productive very quickly. 

The worst problem is re¬ 
membering that your proce¬ 
dures are all being written hi¬ 
erarchically. If you define a 
screen, you go one level deep¬ 
er in the hierarchy to describe 
its contents. If you name a pro¬ 
cedure, you go one level deep¬ 
er to write its code. If you cut 
something at one level that 
conceals even deeper levels of 
code, these, too, will be 
moved, remaining in context. 

The documentation is well 
produced, although the con¬ 
tent varied from helpful to 
downright terse. A user’s 
manual, which should help, is 
in preparation. 

Any niggles I have with the 
program and the documenta¬ 
tion are minor compared with 
the power and ease of use the 
program offers. Experience 
for Windows is an excellent 
environment for creating Win¬ 
dows programs. 

—David Tebbutt 


THE FACTS 


Experience for 
Windows 1.0 
£495; with run-time 
license, £795 

Requirements: 

An IBM PC running 
Windows 3.0. 

Expert Edge Computer 
Systems 

19 Clanwilliam Terr. 

Dublin 2 

Ireland 

353-1-767433 

fax: 353-1-764596 

Circle 1075 on Inquiry Cord« 
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In the tangled depths of the Clipper Toolbox jungle, the 
Clipson family created the CLProfessional Series... 



This harmonious tool family brings 
you the right partner to link up 
with for all your application needs. 

ClReport frees your weekend Irom the dirty 
work of hand-coding endless reports; CLText 
gives you everything you need for an object- 
oriented word processing system - with ex¬ 


amples, MS-Word-like in look and 
feel, with source - and CLTools 
offers you Mouse-support, 
Graphics, CUA/SAA window management with 
an Event dispatching system; all this above and 
beyond the standard Toolbox functions you have 
come to expect. 



Pra^ssiona/ 


You can order the Tools individually or 
bundled with CLShield, CLScript or 
CL3D. 



Dr. Huggle & Partner 

GmbH - Heinrichsallee 41 - 0-5100 Aachen 
Tel. +49-2 41/40 31 14 - Fax 40 31 17 

E-Mail: CIS ID #100010,1131 


Circle 427 on Inquiry Card. 








NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


Philips’s Conservative European Carry-Out 



A look at the laptop market 
reveals very little Euro¬ 
pean influence, Vi glen offers 
the bizarrely styled Dossier, 
and Triumph-Adler's idiosyn¬ 
cratic notepads come with a 
useful touchpad mouse and a 
weird gray granite-style fin¬ 
ish. As a whole, however, the 
only local aspect of these ma¬ 
chines is their badges; all the 
design comes from Taipei or 
the Silicon Valley, Even Re¬ 
search Machines, the great be¬ 
liever in building in Europe, 
has sourced its notebook PCs 
in Taiwan. 

Philips Consumer Elec¬ 
tronics" Personal Information 
Products group is one of the 
few truly European suppliers 
that are still in business. But 
its latest notebook PC, the 
PCL 504/11, shows none of the 
desire to be different that is 
evident in the Viglen and Tri- 
umph-Adler machines. In¬ 
stead, Philips has chosen to 
offer a conservative machine 
that looks like a somewhat 
squared-off version of the lap¬ 
top shipped under various 
names by Sanyo, Commo¬ 
dore, and Zeos. 

The PCL 304/rrs case is 
somewhat smaller than that of 
its competitors, however, and 
it is noticeably shorter than a 
standard A4 page: If this copy 
of BYTE were half an inch 
wider and twice as thick, you 
could paint it matte gray and 
it would look just like a PCL 
304/lL The machine is heavi¬ 
er, though, weighing in at j ust 
over 6 pounds. 

You open the lid with the aid 
of two catches (which is good 
security in case one of them 
breaks), and the system hinges 
back from a point that’s a cou¬ 
ple of inches in from the back 
of the machine. This is not a 
true clamshell design like, 
say, that of the Texas Instru¬ 
ments (TI) laptops. 

The 9-inch LCD screen is 
one ofthe best Tve seen, with a 
distinct blue-gray tinge rather 
than the yellow-green of many 


other systems. It supports 
640- by 480-pixel VGA resolu¬ 
tion and is supposed to handle 
up to 32 shades of gray. It's 
hard to tel I if it does, however, 
since the market isn’t exactly 
glutted with software that gen¬ 
erates 32 gray shades. 1 found 
the system's screen refresh to 
be reasonably brisk, although 
even quick LCDs are fairly 
sluggish. 

Many laptops unfortunately 
have appalling keyboards, but 
the Philips 80-key unit on the 
PCL 304/n has a good feel 
(bearing in mind the very 
short key travel that is endemic 
to this kind of keyboard) and a 
sensible layout. The Control, 
Alt, and Caps Lock keys are 
just where they should be on a 
U.K. machine, with the oblig¬ 
atory Fn key tucked in be¬ 
tween the Alt and backslash 
keys. The keyboard lacks the 
nice Toshiba feature of sepa¬ 
rate Home, End, and page- 
movement keys, but it is other¬ 
wise one of the best Tve used. 
The clear display and decent 
keyboard make the PCL 
304/11 a pleasant machine for 
everyday use, as well as occa¬ 
sional work on the road. 

Under the covers lurks a 20- 
MHz 386SX microprocessor 
with 2 MB of RAM. With 25- 
MHz chips now becoming 
available, this means the ma¬ 


chine is no greyhound, espe¬ 
cially since the 25-millisec- 
ond 40-MB hard drive is by no 
means the quickest in its class. 
The system’s performance is 
adequate, however—just what 
you would expect from a ma¬ 
chine with this configuration. 

The nickel-cadmium bat¬ 
tery lasted about 2 hours when 
I ran mostly Windows 3.0 ap¬ 
plications, although the addi¬ 
tion of an extra few megabytes 
of RAM would undoubtedly 
increase this, as well as make 
the performance somewhat 
zippier and cut down on disk 
swapping. The PCL 304/11 
uses standard SIMMs, so add¬ 
ing more memory would cost a 
lot less than it would for many 
notebook machines, which 
have proprietary (and expen¬ 
sive) memory modules. 

One of the nicer aspects of 
the PCL 304/11 is that it comes 
with a full complement of ex¬ 
pansion ports. In addition to 
the standard 9-pin serial and 
parallel ports, there are sock¬ 
ets for an external VGA adapt¬ 
er, an external 5 U-inch flop¬ 
py drive, and an IBM PS/2 
keyboard and mouse. 

The PCL 304/irs design 
shows Philips’ careful atten¬ 
tion to detail, except in regard 
to the location of the 1.44^MB 
floppy drive, which is located 
on the right side of the unit. 


The drive becomes immedi¬ 
ately inaccessible if you attach 
a portable pointing device, 
such as a Microsoft Ballpoint 
or Logitech TrackMan Porta¬ 
ble. The only other downside 
to the design Is that there is 
no room for an internal fax/ 
modem card, but this doesn’t 
bother me greatly. Portable 
modems are usually a better 
value and more flexible than 
their internal brethren. 

A further minor niggle is 
the flap that covers the serial 
and parallel ports. Not only 
does it require sharp finger¬ 
nails to pry it open, but it 
seems to be held on more by 
willpower than anything else. 
It broke of f one of its hinges the 
third time I pulled it down to 
insert the modem cable. Gen¬ 
erally, the PCL 304/11 seems 
to be solidly engineered, so 
this fragile port cover was 
something of a surprise. 

While the PCL 304/n could 
be made quicker and lighter 
and could use a slightly bigger 
screen (the TI TravelMate 
3000’ s remains the bench¬ 
mark in this area), it is a solid¬ 
ly constructed machine with a 
design that is both practical 
and elegant in an understated 
way. Most important, it is very 
comfortable for everyday use, 
which makes it a far more sen¬ 
sible purchase than many of 
the ’’better value” notebook 
PCs on the market, 

—Mike Hardaker 


THE FACTS 


Philips PCL 304/11 
£1599 

Philips Personal 
Information Products 
City House 
420-430 London Rd. 
Croydon CR9 3QR 
U.K. 

44-81-689-4444 
fax: 44-81-689-3395 

Circle 1062 on Inquiry Cord. 
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SOMEONE WILL BE 
PRICE DIS ORIENTED 


It^s meltable. Faced with the superior quality and moderate 
prices of our monitors, someone wih be disoriented. And to 
obtain the same results, [hev are going to discover that many 
things are necessary - hign specialization and large scale 
proauctivity, assembly line automation, fully independent 
ability to construct each individual component. But 
industrial efficiency is not enough. Production must 
undergo severe quality control and the 
toughest of all tests: «Burn-in under 
extreme conditions^, to 
which all of our monitors 
are constantly subjected. 


All this in full respect for European community regulations 
on standards for safety and electromagnetic emissions. 
Lastly, they will have to take into account Italian design and 
a complete range of monitors offering models of long-term 
stability. And a sales organization which is always ready to 
fulfil any request, as regards both delivery of products and 
technics assistance. So our competitors' aismay is not 
surprising and their disorientation is fully justified, 
although we ourselves are sure of 
achieving even 
better results 
the future. 



in 


fU H ANTAREX 

A LEADING INDUSTRY IN MONITOR TECHNOLOGY 


Headquarter: Via Perfetti Ricasoli, 78 - 50127 Firenze - Italy - Fax 39 55/4220129 


IfflTED KETiGDOM 
LDodon 

Tel, 44-81-778-1414 
Fajc 44-81-659^548 


GEKMANY 

AlDenldrdieii 
Td. 49^2681-3041/2 
Pm 49-2681-7222 


SPAIN 
Barcelona 
TeL 34-5-5232941 
Fm 34-^4538163 


GBEECE 

Alliens 

TeL 30-1-9910950 
Fai 30-1^9932801 


HUNGARY 

Budapest 
Td. 36-14832366 
Fm 36-1-1145965 


SOVIEr UNION 

Moscow 

Td. 95-3342974 

Tbc 412160 ANTAR-SU 


AD HOC DOML'IVOZIOI^ FIRENZE 











NEWS 

INTERNATIONA 

L 

FIRST IMPRESSIONS 


Enjoying a New Experience in User Interfaces 


A s 1 trawled the floor at 
Comdex last fall and 
passed identical stand after 
identical stand looking for 
new products, N/Joy, The 
World of Objects was instantly 
noticeable. Its interface and 
look and feel are unique. Now 
Vienna Software Publishing 
(VSP) has launched N/Joy 2.6 
for OS/2 2.0. The pair makes 
an interesting office-automa¬ 
tion team. 

To run N/Joy, I first had to 
install OS/2, After a half hour 
of disk whirring and disk 
changing, OS/2 was installed 
and 25 MB of hard disk space 
was gone (this was aTate beta 
version of OS/2 2,0, so that 
figure may change). Getting 
N/Joy up and running was just 
a matter of copying across the 
disks. The release version will 
have a simple installation pro¬ 
gram that you can launch from 
the OS/2 workplace shell. 

I tested the software on a 
Western Systems 25-MHz 
386SX with a 40-MB hard 
drive and 4 MB of RAM. This 
specification is at the bottom 
end of VSP"s recommended 
range, but apart from a slight¬ 
ly slow disk performance, 
N/Joy performed without seri¬ 
ous problems. 

Once it is installed, you can 
launch N/Joy as a workplace 
icon or from the command line 
of a Presentation Manager 
window. N/Joy saves the lay¬ 
out you were last using and re- 
turns you to wherever you left 
off. What is most unusual about 
the opening screen—in fact, 
the whole user interface—is 
the lack of menus. When you 
first start N/Joy, a virtually 
blank screen faces you. 

At the lower right of the 
screen is a catalog that con¬ 
tains a list of all the objects you 
can create. After you create a 
single instance of each object, 
you can replicate new objects 
from the originals. Once an 
object exists, it appears on the 
desktop as an icon. To copy an 
object, you just drop it onto the 


copier icon. Note, however, 
that N/Joy doesn’t use stan¬ 
dard OS/2 icons or windows. I 
would guess that this makes 
little difference overall, as 
most people will use N/Joy as 
their only application. 

To use N/Joy, you should 
first learn the mouse gestures 
required to drive the interface. 
Basically, there are four types 
of mouse-click—a single click 
and a double-click on each 
mouse button. In addition, 
drag left and drag right have 
different meanings at differ¬ 
ent times. Although all this 
sounds confusing, the differ¬ 
ent gestures become second 
nature after 30 minutes of 
practice, and controlling the 
objects on the screen gets 
easier. 

The only element of the in¬ 
terface that I didn't like was 
the use of different mouse- 
clicks to run an application 
and to open a dialog box about 
an application. For example, T 
had to use the left button to 
double-click on the search icon 
to perform a search, while I 
had to double-click with the 
right button to enter the search 
criteria. This became easier 
after some practice, but then 
using Windows 3.0 became 
confusing. I suppose the les¬ 
son would be, ’’Don’t mix 
your GUIs.” 

N/Joy is fundamentally 
about office automation. It of¬ 
fers a spreadsheet with graph¬ 
ics, a word processor, a data¬ 
base, and an E-mail facility. 
There isn’t room here to do 
each area justice, but by con¬ 
sidering just the word proces¬ 
sor element, I should be able to 
give you a sense of how the sys¬ 
tem works. 

After selecting the A4 pad 
from the catalog, you can 
create a new document. You 
simply start typing at the cur¬ 
sor to enter text into the frame. 
Also, you havepend/j, which 
are icons with descriptive 
pie ces of text attached to them 
and which control the text at¬ 


tributes, A pencil is similar to 
a style in a word processor. 
Each pencil has a font, such as 
bold or italic, and a list of text 
attributes attached to it. The 
active pencil is the one shown 
as being lifted from the hori¬ 
zontal to a 45-degree angle. 
Typically, you would create a 
drawer full of the pencils you 
use regularly. 

Through hot links, you can 
include live data from the 
database or spreadsheet. One 
interesting feature is that, 
within a frame, you can in¬ 
clude several overlapping text 
or graphics objects. This 
makes page layout of tables, 
graphs, and separate text 
items easy. I was left wonder¬ 
ing why no one had imple¬ 
mented this type of document 
interface before. Finally, to 
print your masterpiece, you 
simply select the frame and 
drop it onto the printer icon. 

One criticism that is funda¬ 
mental to the way in which this 
application works is that, to 
me, the icons were not particu¬ 
larly well designed, and some 
of them are not instantly rec¬ 
ognizable. For example, the 
search item is represented by a 
dog, which turns out to be a re¬ 
triever. Many icons look flat 
compared to the three-dimen¬ 
sional-looking ones in Win¬ 
dows 3.0 and OS/2. 

1 would suggest that the de¬ 
velopers hire a couple of de¬ 
signers for a month or so and 
get them to thrash through the 
design of the icons. This is 
crucial to the whole concept of 
N/Joy. If an icon is not instant¬ 
ly recognizable, then the inter¬ 
face hinders you from using 
the program. This is even 
more crucial than with a Win¬ 
dows application, as there is so 
little descriptive text to help 
you recognize the screen rep¬ 
resentations. 

N/Joy’s documentation is 
clear and precise. Its one limi¬ 
tation is its verbose way of de¬ 
scribing a graphically driven 
application. The quick task 


guide helps by leading you 
through the concepts with lots 
of pictures and screen shots. 

This office-automation en¬ 
vironment represents a mile¬ 
stone in object-oriented user 
interfaces. Although the im¬ 
plementation may not be per¬ 
fect, the concepts it embodies 
are unique. It is possible to ar¬ 
gue that N/Joy takes things a 
little too far and that the inter¬ 
face actually hinders you from 
ach ieving what you want to do. 
Even so, this software goes 
further into object orientation 
than any other application be¬ 
fore it. Although 1 would feel a 
little unhappy using the appli¬ 
cation as it stands, future revi¬ 
sions might tempt me, provid¬ 
ing VSP capitalizes on the lead 
it already has in this type of 
interface. 

And OS/2? This, for the 
majority of users, will not be 
an issue. Off ice-automat ion 
software such as N/Joy is often 
adopted like a religion into 
major corporations, with the 
office procedures being al¬ 
tered to fit the software in 
those few places where the 
software seems a little bit 
inflexible. ■ 

—Afwfy Redfem 


THI FACTS 


N/Joy, The World, 
of Objects 2.0 
1950 Dutch guilders 

Requirements: 

An IBM PC with at least 
4 MB of RAM (6 MB 
recommended), 10 MB 
of hard disk space, and 
OS/2 2.0. 

Vienna Software 
Publishing B.V. 
Schoollaan 5 
NL-S387GLBoshoord 
The Netherlands 
31-5612-1645 
fax: 31-5612-1938 
Circiv 978 on Inquiry Card. 
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(Europe) Ltd. 


*NEW» next DAY! D ELIVERY TO MOST PARTS OF EUROPE 

WE GUARANTEE TO BEAT ANY ADVERTISED EEC LANDED 
PRICE ON MEMORY MODULES. 

OR WE WILL EAT THIS ADVERT.!! 

•Transport Cost from £7 in EEC. (4-DAYS)*NO EEC IMPORT DUTY. *100% Compat¬ 
ible. *5 Year Warranty. *Easy to Install High Quality products •Full Range of Products. 


For Parts Not 
Listed Please 
Contact US. 


For a Fast Response Contact US FIRST on 
TeL372-1917 or Fax:625-7649 (TLines) 
Codes: (UK 071), (International 4471) 


30-Days Money 
Back Guarantee 


Price £ Part 


AT Memory Cards 1T1200XH 

Boca AT P1u5*5 Years Warranty*UM 4 T1600 
2MB £116* 4MB £164*8MB 
AST 

Premium Exei4ote Bk 4MB 

Premium 4MB 

Premium SMB 

Compaq 

E& S Same Price 4MB Module 


2MB 

2MB 

2MB 

4MB 

2MB 

4MB 

2MB 

2MB 

SMB 


Same Price 4MB Card 


E&S 

386/33 115144 
486/33 116561 
486/33 116568 
486c 128877 

SU/386 110237 
Lte/386 1121125 
Lte/386Lite "^NEW* 

DEC 

DEC-STATION/ DECSys 
Deckit Station/DESSys 
VaxStatioii 3100 
DELL 

325F,333D/P 
SG4D/120 
Epson 

Equity lIE,3S6/20/25 IM 

Equity 1IE,3S6SX 2MB 

IBM PS/2 
2MB 6450604 
2MB 6450608 
MCRAM32 Plus NEW 
Up to 128MB of Memory (OK) 
NEC 

4-8MB PowerMate SX+ 

2MB PowerMate 386/25 
Sun279 

16MB Sparc4/40/60/65 
Toshiba 


£260 T3100SX 
T3100SX 
130 T3200SX/C 
11o'T 3200SX/C 
280 T5100/T5100C 
T5200/T8500 
115 T5200/TS500 
161 I I^ser Printer Memor}' 
66 HPlflSi 1MB 

221 HPmSi 4MB 

32MB 1210 HP III/niD/IIIP 1MB 
SMB 205 HlMl/lID 2MB 

122 IBM Laser 4019 /E 1 MB 
178 Panasoiiic 44501 /4420 
Call Epson EPL 6000 1MB 
Epson EPL 7000 1MB 
194 OKI Data 400 IMB 
840 OKI Data 800/820 1MB 
423 Cannon LBP-4 1MB 
^LaserPix 3.0’•NET. * 

103 Increases Resolution of 
298 Printers to 2400 DPI 
Sample output 


2MB 

8MB 


4MB 

4MB 

8MB 

4MB 

16MB 

8MB 

4MB 

8MB 


Price £ 


68 

68 

68 

142 

68 

142 

73 

73 

278 

52 

149 

42 

75 

55 

55 

55 

55 

69 

120 

133 

HP LASER 

1159! 


Software Packages 

'Full Range of all popular 
software packages at very low prices. 


special Offer Box 
MS Window 3-i-DOS 5 

69 

Excel 3.0 

237 

MS Word for Window 

237 

PageMaker 4.0 

385 

Word Perfect 5.1for Window 

193 

Word Perfect 5.1 for DOS 

193 


T1000/T2000 

T1000/T2000 

T1000/T2000 

T2000-SXE 

T2000-SXE 

T2000*SXE 

T4400/T6600 

T4400/T6600 


2MB 

4MB 

SMB 

2MB*NEW* 
4MB *NEW* 
8MB ’^NEW* 
4MB *NEW* 
SMB *NEW* 


193 

360 

193 

360 


AND LASER PIX 3.0, 


WitJi No modifkations 


Address: 

36A, Kilburn High Road 
London NW6 5UA 
UK 


I Exclusive World Distributor, 

I Multilingual Word Processor. 

I Interlingual© 

JSupports over 20 languages. Allows 
jcoexistance of different languages along 
side eacli oilier. In any 
coinbinations.(ie)Russian and Spanish, 
German etc. 

Supported by various Compilers.£150 

Hard Disk Drives 

Connor / Fujitsu /NEC /Sega te 

Fax/Modeiu Call 

Staiid,ird Memory 

1MB by 9 (70ns) 25 

256Kby9(80ns) 15 

Set of 9 1MB chips 25 

iSet of 9 256K chips 21 

jLan Adaptors 

i Intel Net port 390 

'D-Link 250 

Mnlitple I/O port-8 490 

Coprocessors Call 

Printers 

HPlllP {220V) 685 

HP 111 (220V) 1005 

HP HID (220V) 1570 

Toner Cartridges for HP IIIP 44 

Toner Cartridge for HP lU 49 

Dcskjet 500 273 

HP 95LX,POQFr MEMORY 
Full Range of Static and Flash Memory 
PCMCIA/JEIDA STD CALL 


Prices are subject to change without notice. 
Payment by: VISA/ACCESS/Master Charge 
Wire Transfers/LC/Money Orders. 
Advertised Prices are in UK Sterling. Payments Can be In UK 
Sterling or US Dollars. All Trade Marks are recognised. 



116 Tills advert was printed using HP III 
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Confidence on a program: 


"I've gained a new dimension. Now, I have 
time to understand the needs of the users. I 
have been promoted to project manager." 



The ODYSSEE’s generation is born : 


1. 

TECHNOLOGY UNDER 
CONTROL* 


2 . 


OBJECT ORIENTED 


3. 

PROVIDING 

HIGH-TECHNOLOGY, 


4* 

FREEDOM FOR YOUR 
USERS, 


The computer technology is 
still on the move. Every day 
gives a new concept^ a new 
environment, a new opening. 
Yon have to face situations 
more and more difficult to 
master with regard to the 
choice of the technology . 
Find your autonomy again 
with regard to this techno¬ 
logy. Don't be dependent 
on your background. Move 
to the new generation, the 
future belongs to computer 
people who will be able to 
work out solutions matching 
the user's needs. 


While describing the Ob¬ 
jects, give your developments 
a new dimension. No more 
Editor, no more Code, no 
more Link. Describe Data 
Objects, Events and Tasks* 
Split execution and data from 
functions. Use predefined 
actions and a language ex¬ 
clusively business oriented* 
By default, the applications 
will be described automati¬ 
cally. That's the undenaking 
your applications will be 
expanded easily through 
other people, and for years* 


MORE THAN 150C PAGES 
ARE INCLUDED IN THE 
ODYSSEE'S HANDBOOK. 


COMPANY . 
ADDRESS _ 


CITY STATE 21^ , 
PHONE _ 



QTV DESCRIPTION 


PRICE EACH TOTAL 


I I WrSOOM 


* STARTER KIT MS-DOS. iCflABE, Sir«]l£ USER. 

Q-mER PLATTORME; PLEASE CALL. 

30 DATS BACK dUARANTtE 

CHARGE TO MY; D VISA D EUROCAR D/MAETERCARO 


ACCT. # 


EXP. DATE 


++ 41 21 923 63 77 

CASE DESIGN /EUROPE 
AV GENE RAL-GU ISAM 2S 
RO.aOXTOS CH-ISOOVEVEY 
FAX ++4121 92^63 93 
(512J 346 69 91 
CASE DESIGN /USA 
9111 JOLLYVtLLE ROAD 
sunt 207 AUSTIN, TEXAS 7B759 
FAX (S12) 349 79 2Q 

SIGNATURE 


Odyssee is a High-Tech De¬ 
velopment Tool. Ifs running 
on today's platforms released 
on the market: MS-DOS, 
UNIX, WINDOWS, NOVELL. 
Odyssee can access simul- 
teanously a lot of Data Base 
Managers: UNIFY, ORACLE, 
XBASE (dBASE, Clipper, Fox 
Pro), DBVISTA, BTRIEVE. 
Odyssee can import/expon 
LOTUS, WORDPERFECT, 
ASCII files* Odyssee can print 
on any line printer, Laser 
Postscript or HP. Odyssee 
includes his own COMPILER 
providing the data coherence, 
and will also optimize the exe¬ 
cution speed* Odyssee can 
create HYPERTEXT applica¬ 
tions, NETBIOS compatible 
on network, with a window- 



Whatever the requirements 
of your users, Odyssee will 
execute quickly any applica¬ 
tion, without limitations due 
to size or data volume. 
Odyssee has the expertise in 
taking decisions at execution 
time. The users will enjoy a 
progressive technology and 
won't be systematically gui¬ 
ded while running the appli¬ 
cation* At any time, they can 
execute one of the tasks 
designed, with the full con¬ 
fidence that the data set will 
still remain consistent. At any 
time, the user can search 
through a data base, using 
criterions even not defined 
by the developer. The appli¬ 
cation will be a great hk. 


ODYSSEE 

OBJECT ORIENTED 
DEVELOPMENT TOOLS 


FROM CASE DESIGN INTERNATIONAL 


Circl# 477 on Inquirv Card* 
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NEWS 


WHAT'S NEW • INTERNATIONAL 



Blue Chip Technology's half-length PlO-96 card has 96 
digital lines that you can program to be inputs^ outputs, or a 
comhmation of both. 


96 Channels of 
Programmable 
I/O 

lue Chip Technology 
has added a 96-channeJ 
half-length card to its PIO 
range of programmable I/O 
cards for the IBM PC. The 
PIO-96 has 96 digital lines 
that you can program to be 
inputs, outputs, or a combi¬ 
nation of both. The signal 
levels in and out of the board 
are at TTL levels, which 
provide a general-purpose in¬ 
terface to digital devices 
such as switches, LEDs, or 
parallel ports. 

The PIO-96 uses four 
8255 programmable I/O 
chips, which appear as four 
ports. Three of the 8-bit 
ports are for I/O, with the 
last port defining the I/O 
configuration, letting you 
select various combinations 
of inputs and outputs under 
software control. The card 
can sense input signals by 
reading an input port, and 
you can drive the outputs by 
writing the appropriate bit 
pattern into die required 
output port. 

Price: £125. 

Contact: Blue Chip Tech¬ 
nology, Hawarden Industrial 
Park, Manor Lane, Dee- 
side, Clwyd CH5 3PP, U.K., 
44-244-520222; fax 44- 
244-531043. 

Circle 1323 on Inquiry Card. 


High-Level 

CUAAPI 

Itui is a function li¬ 
brary for C program¬ 
ming to develop soft ware 
that is fully compatible with 
the Common User Access 
(CUA) human-computer in¬ 
terface standard. Mayer & 
Bunge Infontikica says that 
the product’s two main fea¬ 
tures are a very efficient im¬ 
plementation and a very- 
high-level interface to 


application programs. 

Mitui treats all CUA 
standard components as com¬ 
plete and ready-to-use ele¬ 
ments. This includes the 
menu bar at the top of the 
screen with pull-down menus 
opening when needed 
(which lets users specify the 
actions they want the soft¬ 
ware to perform), the dialog 
boxes (used to receive user 
input), and the windows 
(which exhibit the actions* 
results according to the 
Multiple Document Inter¬ 
face model). Thus, each 
component of the human- 
computer interaction defined 
by the CUA standard is 
completely encapsulated; you 
only have to worry about 
the meaning of each user-in¬ 
terface object, while the 
problem of how each object 
works is automatically 
solved inside the application 
programming interface 
(API). 

The product’s API con¬ 


tains 63 functions, including 
menus, dialog boxes, win¬ 
dows, macros, and a help 
system, plus some auxiliary 
functions. You can use Mitui 
to develop applications 
using C compilers from 
Microsoft and Borland and 
other compilers that produce 
object code that is compat¬ 
ible with one of these 
compilers. 

Applications you develop 
with Mitui will automatically 
have certain features avail¬ 
able that need no coding: 
automatic detection and 
support for mouse use inside 
the application; support for 
existing video boards; cus¬ 
tomization of colors and at¬ 
tributes of each visual object; 
on-the-fly mouse pointer 
color and mouse sensitivity- 
level customization; and on¬ 
line help. 

Mitui requires an IBM 
XT with 512 KB of RAM, 
IX>S, and a graphics 


adapter. 

Price: US$380 for the 
Mitui object code only; 

US$1120 for Mitui plus the 
source code. 

Contact: Mayer & Bunge 
Informatica Ltda., Rua Pau- 
listania, 46/152, 05440 Sao 
Paulo, SP Brazil,55-ll-872- 
0498; fax 55-11-872-4797, 
Circle 1324 ofi Inquiry Card. 

Freedom 
from Manual 
Disk Changing 

T he Jukebox Five takes 
the drudgery out of man¬ 
ually inserting and ejecting 
floppy disks from your Mac. 
The unit lets you stack up to 
15 disks in the feed tray and 
automatically loads the first 
disk when you switch it on. 
When the software ejects 
the disk, Jukebox Five neatly 
stacks it in the receiving 
tray and inserts the next disk. 

You can use Jukebox Five 
with most backup software. 
Simply start a backup and 
let Julibox Five handle the 
disk swapping. The package 
includes software that lets 
you format or erase a whole 
stack of disks with a single 
command, automatically 
verifying the status of each 
disk. It also copies any 
number of files and folders 
from your Mac’s hard drive 
onto multiple disks. The 
changer also lets you dupli¬ 
cate entire disks automati¬ 
cally: You just enter the 
number of disks you want du¬ 
plicated, place the master 
disk at the bottom of the 
stack, and click on Go. In 
these kinds of operations. 
Jukebox Five will automati¬ 
cally format any unformatted 
disks as it duplicates. 

Price: £149. 

Contact: Riva Ltd., 3 Bent¬ 
ley Industrial Centre, Bent¬ 
ley, Famham GUIO 5NJ, 
U.K., 44-420-22666; fax 44- 
420-23700. 

Cifcifl 1325 Ofi Inquiry Card. 
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ReflectionManager lets users of single optical drives upgrade 
their systems to higher-capacity jukebox systems. 


Manage Your 
Optical Jukebox 

R eflectionManager, a 
transparent manage¬ 
ment software package for 
optical jukebox systems, 
allows individual PC or net¬ 
work users to easily upgrade 
from single optical drives to 
higher-capacity jukebox sys¬ 
tems while maintaining full 
compatibility with their 
existing optical disk for¬ 
mats and software. The pack¬ 
age can handle jukeboxes 
with capacities ranging from 
10 gigabytes to 50 giga¬ 
bytes, including WORM and 
rewritable multifunction 
storage devices. 

The package’s 16-bit 
SCSI-2 adapter card supports 
synchronous data transfer 
rates of up to 4 MBps. Re¬ 
flectionManager also pro¬ 
vides menu and on-line help 
facilities, full history and 
audit functions, disk import 
and export capabilities, and 
general maintenance 
functions. 

To speed up disk search¬ 
es, ReflectionManager auto¬ 
matically copies all direc¬ 
tory and file location 
information to the hard 
disk, so you Can locate files 
without having to search the 
optical medium itself. A 
jukebox disk movement is 
required only when you are 
reading or writing files. 

ReflectionManager sup¬ 
ports DOS 4.01 or higher. 
The package includes the 
SCSI-2 adapter card, soft¬ 
ware, and cables. 

Price: £1500 for the 10- 
gigabyte kit; £3950 for the 
50-gigabyte kit . 

Contact: Reflection Sys¬ 
tems Ltd., Saxon Way, Mel- 
bourn, Hertfordshire SG8 
6DN, U,K., 44-763-262963; 
fax 44-763-262980. 

Circle 1326 on Inquiry Cord* 


Open Windows 
on Many Screens 

S tone Microsystems’ 
Multi Windows lets you 
display portions of a wide 
spreadsheet or pages of a 
desktop publishing program 
simultaneously on up to four 
monitors. As you move the 
mouse pointer off the side of 
one screen, it appears on 
the adjacent display. You will 
then be able to keep multi¬ 
ple applications open and cut 
and paste among them. For 
example, you could display 
source code on one screen 
while performing tests or 
seeing the results on an¬ 
other. Other applications in¬ 
clude the display of stock 
quotations and money market 
information across moni¬ 
tors in financial institutions, 
control and measurement 
statistics in industrial sites, 
and security monitoring. 

With Stone Microsys¬ 
tems’ VGA-Multi Video 
cards. Multi Windows turns 


a full-size 16-bit AT bus 
board into a display adapter 
for multiple monitors. How¬ 
ever, instead of al lowing 
multiple users at different 
desks to share one com¬ 
puter, Multi Windows is 
meant for one user who 
wants to see the full expanse 
of his or her work displayed 
at once. Display adapter 
cards are located on the 
edge of the card. 

Multi Windows is avail¬ 
able in two resolutions that 
each support two, three, or 
four monitors. The Super 
VGA version contains 512 
KB of video memory per 
daughterboard. The Ultra 
VGA version has 1024 KB of 
video memory per 
daughterboard. 

Price: $A 1200 for two 
monitors; $A 1600 for three 
monitors; $A 2000 for four 
monitors. 

Contact: Stone Microsys¬ 
tems (Australia) Pty. Ltd., 


20-22 FredSt.,Lilyfield, 
New South Wales 2040, Aus¬ 
tralia, 61-2-818-3211; fax 
61-2-818-3070. 

CIrd# 1327 Inquiry Curd, 


Prograninilng 
Under Windows 

B ased around a config¬ 
urable text editor, M 
provides the features that 
programmers need to write 
programs for Windows, ac¬ 
cording to Soft As It Gets. 
The editor includes features 
such as multiple resizable, 
tiled, or overlapping win¬ 
dows; multiple files in each 
window; configurable key¬ 
boards and menus; unlimited 
Undo and Redo; a fast C 
extension language; virtual 
memory for editing latge 
files; column handling; and 
regular expression search 
and replace. 

Ed’s configuration op¬ 
tions include font selection, 
desktop save, short or long 
menus, editor emulations, 
ribbon location, and date 
and time display. Language- 
sensitive editing capabili¬ 
ties for C, C+ +, dBase, 
Clipper, Dataplex, Pascal, 
Modula-2, and assembly lan¬ 
guage include smart indent¬ 
ing, code templates, code 
completion with automatic 
com ments, object m atch i ng, 
function and procedure 
browsers plus hypertext-style 
lookup, and full extension- 
language soume code. 

Ed keeps lists of things 
you do and remembers them 
so they are available the 
next time you use Ed. It even 
saves the editor state for re¬ 
storing all windows and files. 

Ed for Windows requires 
a 286 PC that is running 
Windows 3.0. 

Price: $A 185. 

Contact: Soft As It Gets, 

3 Pullman Court, East St. 
Kilda, Victoria 3183, Austra¬ 
lia, 61-3-523-0557; fax 61- 
3-528-6836, 

Circlu 1328 uu Inquiiy Curd* 
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The FST208 TRAM has a 50-MFLOPS processing core, 
dual independent 32-hit memory interfaces, six byte-wide 
communications ports, and six autonomous DMA engines. 


A Module for 
DSP and Parallel 
Applications 

P aratech Solutions says 
that its PST208 is ideal 
as a stand-alone program 
accelerator or as an element 
in a multiprocessor net- 
work. The size 4 transputer 
module (TRAM) uses the 
TMS320C40 processor from 
Texas Instruments. 

The TMS320C40 has a 
50-MFLOPS processing 
core, dual independent 32- 
bit memory interfaces, six 
byte-wide communications 
ports, and six autonomous 
DMA engines. The ports 
and DMA engines provide 
120 MBps of interprocessor 
communications, with access 
provided on the PST208 
through an external connec¬ 
tor. The on-chip DMA en¬ 
gines control the four trans¬ 
puter links mapped into the 
processor address space to 
ensure a transparent inter¬ 
face to transputer networks. 

The PST208 is available 
with memory configurations 
of from 128 KB to 2 MB of 
zero-wait-state static RAM 
and up to 8 MB of page¬ 
mode DRAM. This lets you 
tailor each module to the 
requirements of that node. 
Software support is pro¬ 
vided by the Texas Instru¬ 
ments C and Paratech FOR¬ 
TRAN compilers, with a PC- 
based server providing the 
filing system and user inter¬ 
face. The company says that 
support for graphics and op¬ 
timized mathematics librar¬ 
ies will be available in the 
second quarter of this year. 
Price; £2995 to £6695. 
Contact: Paratech Solu¬ 
tions Ltd., Sentinel House, 
163 Brighton Rd., Couls- 
don, Surrey CR5 2NH, 

U.K., 44-81-763-1540; fax 
44-81-763-1534. 

Circk 1329 on Inquiry Card. 


Optimize 
Telephone Time 

M icro Logica designed 
Druid Windows to 
automate and optimize the 
flow of telephone calls. You 
connect the unit to your 
telephone (direct line or ex¬ 
tension) and to an IBM PC. 
The unit maintains a tele¬ 
phone directory (of approx¬ 
imately 3000 files) and can 
access required numbers 
from the directory and call 
them automatically when 
you type in a company name, 
a person's name, or a code. 

Druid Windows can 
automatically make calls 
from a prioritized list. It 
automatically retries any 
number it doesn’t reach, 
and if the number is engaged 
and Druid Windows has al¬ 
ternative numbers in its 
memory, it will automati¬ 
cally try those numbers. You 
can use the system to auto¬ 
matically call numbers at a 
specified time, to store 
messages and memos, and to 


issue memos either on de¬ 
mand or at a specified time. 

The product keeps a log 
of successful calls that in¬ 
cludes information such as 
user, account/project, cost 
center, extension number, 
destination, date and time the 
call was requested, opera¬ 
tor, date and time the com¬ 
munication was effected, 
operator, number of at¬ 
tempts, and associated text 
or notes. You can export the 
log information to other 
software packages for 
processing. 

Druid Windows can also 
generate the following lists: 
statistics of monthly traffic, 
monthly traffic per user, 
monthly traffic per cost 
center, monthly traffic per 
account or project, details 
of a call from a cost center or 
user, details of calls to a 
destination specified by the 
user, and the sequence of 
calls to a destination with as¬ 
sociated conversations. The 
package is available in Span¬ 
ish and English. 

Price; US^50. 

Contact: Micro Logica In- 
genieria Electronica, Emilio 
Vaisse 338, Providencia, 
Santiago, Chile, 56-2- 
343661; fax 56-2-221388. 
Circle 1330 on Inquiry Cord. 


Test 

Management 
for the Mac 

I f you work in a company 
or public institution that is 
involved in the selection or 
evaluation of people’s needs 
or in a school or university, 
you may find Quiz*It useful. 
The test management tool 
for the Macintosh supports 
the ‘iife cycle” of your 
tests, from building multiple- 
choice questions to auto¬ 
matic data acquisition and 
test scoring. 

You can build multiple- 
choice questions with word 
processing capabilities such 
as style, fonts, rulers, graph¬ 
ics, and cut and paste. 

Quiz*It lets you bank and 
classify questions by sub¬ 
ject or as you like and gener¬ 
ate tests with multiple se¬ 
lection criteria. The software 
lets you print your tests 
(with optional questions per¬ 
mutation) in multiple for¬ 
mats for on-sheet answering, 
as well as import names, 
surnames, and candidate’s 
answers via a scanner and 
opt ica l-character-recogn ition 
software. 

Options include results 
comparison with a candi¬ 
date’s dictionary, calibra¬ 
tion of scores with penalty 
management, and scores 
analysis with statistical func¬ 
tions and histograms. 

Quiz*It requires a Mac¬ 
intosh with 2 MB of RAM, a 
40-MB hard drive, a black- 
and-white or color monitor, a 
laser printer, and a 
scanner. 

Price: 2,950,000 lire. 
Contact; ICare Informatica 
e Comunicazione s.n.c*, via 
Venezian 18, 20133 Mila¬ 
no, Italy, 39-2-70601929; 
fax 39-2-70633237. 

CircU 1331 on Inquiry Card. 
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)u need a “special kind” o{ 
ogramming environment that lets you 
sert your most artistic thoughts into 
)ur application. 

)U want an -one” programming 
ivironment — with all the tools you 
ied — for creating high-quality 
ature-rich applications. 

lu expect a “fast and powerful” 
ogramming environment that 
:rforms with instant results — so you 
n create a “masterp/ece” that will 
dure the test of time. 

ju deserve the Clarion 
rofessional Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time. A fraction of the time 
than the old-fashioned way of 
programming. 

Circle 418 OR Inquiry Card (RESELLERS: 419 


And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 

Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens...you’re just a few 
seconds away from capturing the true 
art of application development. 

1 9 i Q 

. FIHA LIST' 
TiKiHihial ENnOarai* 

iQtarftin Prntetatvfwt 
S.1 

ClirtDO E«nwir* 

CLARIONSOFTVNARE' 

150 East Sample Road 
Pompano Beach, Florida 
(305) 7854555 • 1-800-354-5444 









NEWS 


WHAT'S NEW • INTERNATIONAL 


Faxnet 2.5 features an optional Windows 3.0 mierface and 
a hot-key facility that lets you send faxes from within 
applications such as word processors, databases, or desktop 
publishing software. 


Faxnet Solves 
Paper Logjams 

T he enhanced version of 
Faxnet, Comwave’s 
computer-based fax system 
for networks, features an op¬ 
tional Windows 3.0 inter¬ 
face and a hot-key facility for 
sending faxes from within 
applications such as word 
processors, databases, or 
desktop publishing pro¬ 
grams. Faxnet 2,5 has full 
Novell certification and is 
compatible with most popu¬ 
lar network software. 

All users on the network 
can send and receive faxes di¬ 
rectly from their PCs or 
terminals. Version 2.5 pro¬ 
vides instant access to the 
transmission function 
without exiting the current 
application, and the Windows 
interface lets you access all 
other Faxnet facilities by 


simply clicking on the Fax- 
net icon. 

Using simple menu- 
driven instructions and phone 


book and mail-merge facili¬ 
ties, you can send personal¬ 
ized cover sheets with every 
fax. Faxnet 2.5 also automat¬ 


ically handles queuing, di¬ 
aling, retrying, and logging 
procedures and generates 
detailed transmission and au¬ 
dit trail reports. You can 
view received faxes on¬ 
screen with zoom and rota¬ 
tion facilities or print out 
faxes on most laser, ink-jet, 
or dot-matrix printers. 

Faxnet 2.5 supports most 
file formats, including 
ASCII, PostScript, PCX, 
and HP PCL. The dedicated 
network fax server can sup¬ 
port multiple lines—config¬ 
ured as incoming, outgo¬ 
ing, or both—and also 
provides an interface to 
E-mail systems. 

Price: £1995 for a 10-user 
system. 

Contact: Comwave Ltd., 
16-18 Empress Place, Lon¬ 
don SW6 ITT, U.K.,44- 
71-381-5888; fax 44-71- 
381-9210. 
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OEMs, VARS and other RESELLER 

You are our most important customers, and we are 
marketing this product specificaLly for your channels. 


*All trademarks are the property of their respective 


Direct from the Manufacturer 

resellers, you buy directly from the monufocturer. 
Ve provide the low price that only q monufocturer 
con offer. 


High Margin Product 

The AAM-Vldeo Board is a new, high votue-odded 
produa: we sell this board with plenty of room for 
you to moNe Q profit. 


MM-Video is Your Product 

Ail the marketing materlQls, from the brochures to 
the packaging and the monuqls. con be printed with 

dable mukimedio solution 
rs have beer 


MM-VIDEO; 
MULTIMEDIA FOR 


Affordable Video Capture for Windows and DOS 

The MM-Video Ooord is a video overfoy ond copture 
board for PC compatible computers. View ony video 
source on your VGA monitor - in 2 million colors - 
then save It to disk and monipulote the image. 

Bundled Software 

The MM Video board comes bundled with 10 soft- 
wore progroms - everything your customers need to 
get the most of the boord's remorkoble obJlities - 
including AAM-Dox. a multimedia presentation 
package for non-technical users, ToolBook System 
Book, for developers to odd multimedlo features to 
applications created with Asymetrix ToolBook 1.5. 
and iPhoco to enhance Imoges from virtually every 
kind of application. 





U/C/M Lld.t Paris House Wllbury Villas. Hove. East Sussex BN3 SGZ U.K. 
Tel: 44 273 206103 Fax: 44 273 774064 
ASI Gmbh: DalinlsrStr. 14, 6380 Bad Hamburg, Genmany 
Teh 49 6172 16800 Fax: 49 6172 188134 




Aquarius Systems Inc.: Bl, No. 48. Nan Kang Rq,, Sec 3, TaJpai, Taiwan 
Teh BB6 2 788 8086 Fax; BB8 2 788 7234 
ASI USA. Inc. 47800 WesUntfiouso Drive. FremonlCA 94839 
Tel: Sm 656 3465 Fax; SlO 656 5030 
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POWER STATION! 

THE LEO 486SX NOTEBOOK: POWER PLUS UPGRADABILITY 





The LEO 486SX Notebook: 

the most powerful and versatile computer 

on the market. 


- 20 or 25 MHz 80486SX CPU 
~ 1MB to 16MB of on-board RAM 

- Removable 20/40/60/80MB hard disk. 
(120MB available soon!) 

- VGA LCD with 16 gray 

- Internal 1.44MB FDD 

- 80/81-key keyboard 
~ 2 s, Ip, external CRT/kbd interfaces 

- 100-pin slot for expansion box, giving 
3 16-bit slots 

- Detachable/rechargable Ni-Cad battery, 
giving at least 2 hrs operation 

- 11.4"x11"x1.9'' (290 X280 x49 mm) 

~ 6.38 lbs (2.9 kgs), inc. HDD and battery 


The LEO 486SX Notebook: 

A New Standard In Notebook 
Computing 



AT-Bus Expansion Box Removable HDD 



First International Computer, Inc. 

6F, FORMOSA PLASTICS REAR BUILDING 
201. TUNG HWA NORTH ROAD TAIPEI. TAIWAN 

Tel: 886-2-7174500 Fax: 886-2-7182782 Telex: 23056 CHARLENE 
FlC EUROPE BV Teh 31-73-134640 Fax: 31-73-131945 
FIC USA Tel: 1-510-4767886 Fax: 1-510-4755333 

FlC SPAIN Teh 34-91-307-0343 Fax: 34-91-307-1463 



INIERNATIONAL DISTRI^fORS: 

Europfl: FRANCE: A.E E, T©h [01) 46720909 Fox: (01) 46704901 GERMANY: K&S Tel: (04962) SOBO Fax: (04952) 6860 MacrOtrOfl: Teh [89] 423745 Fax: (89) 422863 
Skodex Teh (851) 82016 Fax: (851) 81078 GREECE: CH, THEODOS6IS SA Tel: [01] 9580109 Fax; [01) 9596015 SWEDEN; Jet Data Tel; [08] 7533146 Fax: (08) 7533020 
awriZERLAMD: Ell T©|: (01) 8210440 Fax: (01) 8213632 UNITED KINGDOM: CenlerprJse Tel: (0256) 843174 Fax: (0256) 463754 CZECHOSLOVAKIA; Skodex Teh (2) 
254861 Fax: (2) 250064 NORWAY: Exess Norge A/S Tel: (47) 4883100 Fox: (47) 4883333 

Aala/Pacific: AUSTRALIAi^kodex Tel; (02) 0913599 Fax: [02) 0912058 INDONESIA; PT. In+ikom Berliao Mustika Tel: (021) 5203501 Fax: (021) 5203504 JORDAN; 
Al Roed Tel; (06) 664343 Fox: (06) 655092 OMAN; Ornan Computer Services Tel: (968) 698352 Fax; (968) 698356 PAKISTAN; Leo Computers [Pvt) Ltd. Tel/Fax; 
(051) 564737 Telex; 54478 SAUDI ARABIA: RBM COMPUTER SYSTEM Tel; [01] 4772727 Fax [01] 4772225 THAILAND: Summit Tel: (02) 2380895 Fax; (02) 2367392 
LEBANON; InTI Computer Center Fax: (357) 9514262 

* The Intel Inside logo is □ trademark of Intel Corporation. AJJ oltier names used herein are registered tradenrvarks of Iheir respective owners. 
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In addition to a throughput of 8 ppm, the MT908 Itiserprinter 
has a RISC-based processor and Rkige Enhancement 
Technology for crisper, clearer images. 


RISC-Based 
Laser Printing 

aanesmann Tally 
says that its MT908 
RlSC^based 8-ppin laser 
printer sets new standards in 
throughput and durability. 
The new model can handle 
16,000 pages per month, 
features resident PCL level 5 
emulation, and employs 
Edge Enhancement Technol¬ 
ogy to improve resolution. 

The RISC-based proces¬ 
sor enhances the printer's 
performance and provides 
output of the first printed 
page in as little as 19 sec¬ 
onds, The MT908 also comes 
with 1 MB of standard 
memory (expandable to 5 
MB), a parallel interface, a 
serial interface, and a 250- 
sheet paper cassette. Op¬ 
tions include a second 300- 
sheet paper bin and a 20- 


sheet face-up tray. 

The MT908 has four res¬ 
ident emulations, including 
PCL level 5. Built into the 
command set of this emula¬ 
tion is HPGL level 2, the 


industry-standard plotter/ 
graphics emulation. This 
means that high-speed graph¬ 
ics occupy less system 
memory. A PostScript-lan¬ 
guage-compatible emula¬ 


tion is available as an option. 

Edge Enhancement 
Technology smooths out 
character edges by manipu¬ 
lating the size and position of 
dots. The result, for text 
and graphics, is better resolu¬ 
tion compared with that of a 
standard laser printer, ac¬ 
cording to the company. 

The MT908 lets you ex¬ 
ploit your creative potential 
with 14 resident bit-mapped 
fonts and eight scalable, ro¬ 
tatable fonts. You can print 
in landscape and portrait ori¬ 
entations on the same page, 
rotate text and graphics, print 
white on black, and fill text 
with patterns or shades. 
Price: £1599. 

Contact: Mannesmann 
Tally Ltd., Molly MUlar's 
Lane, Wokingham, Berk¬ 
shire RG11 2C3T, U.K.,44- 
734-788711; fax 44-734- 
791491. 
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DEALERS 

WELCOME 


THERE ARE OTHER WAYS FOR SOFTWARE PROTECTION 


Eutron 


Via Gandhi, 12 - iTALY 
24048 TREVIOLO (BG] 
Tef. +39-35-690018 
Fax +39-35-692229 


Take off the boxing gloves and do not worry because 
EUTRON will protect you against software piracy. 

EUTRON has a long and wide experience in software pro¬ 
tection and it isforthis reason that we think it is betterto use 
intelligence than force; we mean the intelli¬ 
gence of SMARTKEY-II, an intelligent 
software protection key, planned against 
unlawful software diffusion. 

SMARTKEY-II connects in a tran¬ 
sparent way to the parallel port PC; 
a unique digital “signature" recogni¬ 
zed by the software enables it to 
work; it is possible to protect direcfty 
and in few seconds the. EXE programs 
or to assume control of source codes for 
which are supplied software drivers for a 
great deal of languages (BASIC, C, FOR¬ 
TRAN, COBOL, PASCAL, CUPPER, QUICK¬ 
SILVER, etc.) and operating systems (DOS, 
XENK, UNDi, WIND0WS3, NO¬ 
VELL network etc.). In order to sati¬ 
sfy your needs the foflowing 


SMARTKEY-II models are available: 

FX: with fixed pre-programmed access codes. 

PR: with user programmable access codes and built-in 
memory. EP: with user programmable access codes, built- 
in memory and purpose - built counter to high¬ 
light fraudolent access attempts. Against the 
spread of piracy into environment up to 
now untouched, we have implemented 
the SMARTKEY-II SR model for the 
software protection on workstatioris, 
minicomputers or mainframes; due to 
the high security microprocessor, the 
key can be fitted on any computer sup¬ 
plied with a serial interface without the 
need of dedicated software drivers. 

Do not hesitate to contact us for further in¬ 
formation. Our technicians will be able to sug¬ 
gest you the best solution for your software pro¬ 
tection problems, You will be surprised for the very cheap costs, 

- No minimum orders needed. 

- 24 hours order processing and delivery, 

- Hot-line snppoit available. 


84IS-30 BYTE- MAY 1992 


Circle 429 on Inquiry Card 
























CompU$aVe Int’lorders (602)437-8208 


EXPORTING SINCE 1987 


Info (602) 437-8298 FAX (602) 437-8988 


An them/Move 
NE-20C1Q cable 


COMPUSAVE 

SYSTEMS 

38&^40 . 1325 

486-33 . 1675 

All Systems include: 12 FO, 
4M8 RAM, 64K CACHE JOO 
MB IDE, Keyboard, 2 Serial, 
1 Parallel, DOS, SVGA w/1 MB. 

CALL FOR CUSTOM 
CAD CONFIGURATION 

BOARDS 

Adaptec 1542BK.273 

Advanced Digital... Save 

Alloy.Call 

Artist XJ10/16.997 

AT] Uitra 8514 w/IMB 542 
Caicomp Draw Card 1529 

Computone.Call 

Digiboard .Call 

DPT SmartCACHE. Call 

Hercules.Call 

Jovian Super VIA . , 613 
Metheus VGA 1104. . 695 
Mylex.Call 

NEC Graph Eng-16 . 612 
Number Nine .... Call 
Orchid 120CHmb . 338 

Plus HC40 . 572 

Renaissance GRX... Call 
SDC Series 400 .... 550 
STB Pwrgrph 256K . 121 

Trident [MB.95 

Vermont Cobfa/2 ... 924 

TAPE DRIVES 

Alloy Iomega 

Archive Irwin 

Colorado Maynard 

Core Int Mountain 

Everex Tec mar 

Wangtek 
Call For Prices 

MULTIPLEXERS 

Mux 900 SerieS'4 Chan 755 
Mux 900 Series-a Chan 925 
Mux 1600 5eries-8 Chan Call 
Mux 1600 Series-16 Chan Save 
Mux w/96 Inirl Modem 2675 

CYRIX CHIPS 

83587-16 . 110 

83587-20. 123 

83587-25....... 135 

83067-16/25.180 

83087-33. 192 

83086-40 . 215 


COMPUTERS 

ALR Bus. V 386/33 1658 
ALR Bus. V 486/33 1822 
ALR Pow. V 486/33 4792 
Acer 486/1200 .... 4921 

Acer 1100LX. 2450 

Acer 11O0SX.1041 

Acer 1120SX.1223 

Intel .Cali 

NEC.Call 

Samsung S3710/20 2297 
Samsung S371Q/40 2543 
Samsung S3710/60 2790 
Texas I TM20CK) 1038 

Texas I TM3000/20 2246 
Texas I TM3000/30 2332 
Texas I TM3000/40 . 2419 

Unisys.SAVE 

Wyse.All.Call 

DIGITIZERS 

Caicomp 12x124... 305 

Hitachi ..Cai! 

Kurta IS/1 12x12-4 .. 349 
Seiko OT-3613 . 285 


W^om.Call 

MicraG 111 .Call 

CALL FOR LARGER SIZES 

DISKLESS 

WORKSTATIONS 

Acer 117(VISA. 3387 

Samsung PCT286... 569 
Samsung PCT 386SX 969 
Wyse 386S)yi6S .. 1039 

SCANNERS 

Canon IX30F w/kit . 1319 


NEW ‘‘E Size” 
Caicomp .Call 


Oatacopy GS-h w/kit 1343 

HOWTEK ..Call 

Ideal.. Save 

MicroTEK 600G ... 852 
MicfoTEK 600Z.... 1344 
MicroTEK 1850.... 2091 
Mitsubishi MS200 .. 559 
Panasonic RS307U. 1058 
Panasonic RS505U 793 
Panasonic RS506U 1058 
Pentax IQ-SCAN w/kit 759 

Complete PC .Call 

Houston Instruments Save 
LDgictech.Call 

NETWORK 

SOFTWARE 

CALL 


PLOTTERS 

AMT IntellPlot 1278 

Caicomp 2024 . 2990 

Caicomp 2036.. 3898 

Caicomp 1026m .. 5724 
Caicomp 1044GT. 8599 
Caicomp 1070 ... 15069 
Caicomp 8902.... 3029 

Da Vinci 720 . 2230 

Enter SP600 . 5B0 

Enter SP-1800 . 2702 

Enter SP-2800 ... 3351 

Enter SP-4810_3760 

Enter SP-4820.... 4520 
Enter SP-4830... 4924 

H I. DMP52 . 2029 

H.l. DMP62 . 3265 

H.l. DMP-161DL.. 2825 
HI DMP-162DL 3682 
H.l. OMP162R .... 5055 
H.l. fmagemaker ... 670 

H I. PC695. 549 

H.P. 7440A.899 

H P. 7475A.1299 

HP.7550BW/RS232 2919 
H.P. 7550B w/Cent 2789 

H P. 757DA. 2487 

H.P 7575A.3011 

HP. 7576A. 3927 

H.P. 7595C-SX. . .. 5254 
H P. 7596C-RX .. 6652 

H.P. 7599A. 8396 

loline 3500. 2079 

loline 3700-1. 2767 

loline 3700-8 . 2902 

loline 4000-1 .... 3243 

loline 4000-8 . 3447 

loline 5000 . 5489 

loline 7200. 10229 

ArtPro 3500. 2529 

ArtPro 3700-1 .... 3221 
Roland CAMM-1 3089 
Roland CAMM-148. 8243 
Roland DPX-3500 , 4120 
Roland DXY-1100 752 

Roland DXY-1200 .. 1027 
Roland DXY-1300 . 1371 
Roland GRX40QAR 4120 

Sketchmate.479 

CAD Software 

CADKEY Light.365 

DATACAD 128. 365 

CD-ROMS 

Hitachi CDR3600PC 503 
Hitachi CD1700PC .. 618 


NEC CDR-36. 


NEC CDR-73 . . .. 
NEC CDR-83 ... 
Sony 7201 w/kit 
Sony 535 w/KIt 
Toshiba 330t-E . 
Toshiba 3101-1 .. 


726 

660 

569 

405 

552 

552 


1 PRESENTATION I 

1 MONITORS 1 

1 Mitsubishi 33".... 

34951 

■ Mitsubishi 37"_ 

53751 

1 MONITORS/ 1 

1 TERMINALS 1 

Acer. 

Gall 

Adds 

Call 

Amazzing. 

. Gall 

Amdek 738+. 

. 451 

CTX. 

. Call 

Goldstar 1460+ ... 

. 327 

Goldstar 1620+ ... 

750 

Hitachi 20AS 

1829 

Hitachi 20S5M . .. 

1815 

IBM 3151-310. 

479 

Idek 5217. 

. Call 

1 Link MC-2W/KB . . 

- 317 

Link MC-5W/0 KB 

. 281 

Link^MC-6 w/o KB. 

. 355 

Magnovox 9032 ... 

. 259 

Mitsubishi 14 

495 

Mitsubishi 1429C .. 

. 403 

Mitsubishi 16L. 

979 

Mitsubishi 20L .... 

1879 

Nanao 9070U. 

1022 

Nanaa 90801 

1150 

Nanao 9400 . 

2673 

Nanao 9500 . 

1922 

Nanao 560!. 

Call 

NEC 2A .. 

. 399 

NEC 3D-S.. 

. 583 

NEC 40-S. 

1024 

NEC 50 . 

2298' 

NEC 4FG.. 

. 800 

NEC 5FG. 

1422 

NEC 6FG . 

3110 

Seiko 1440 . 

491 

Seiko 2050 ... 

1949 

Sigma Designs.... 

. Call 

Sony 1302 . 

. 583 

Sony 1304 _ 

. 643 

Sony 1936 .. 

2628 

Sony 1604S. 

1089 

Taxan ... 

. Call 

Televideo 955 

. 483 

Televideo 965 W/KB 

, 377 

Toshiba. 

. Call 

wyse 30+W/K8 ... 

. 278 

wyse 50W/KB .... 

. 355 

IWyse GO W/KB ... 

. 3391 

■ wyse X5 W/KB... 

1342 1 

■ Wyse 150W/KB 

366 1 

■ Wyse 160W/KB 

449 1 

■ wyse 135W/KB ... 

. 355 1 

■ Wyse 370 . 

900 1 

[ W^e 670 . 



PRINTERS 

Alps.Save I 

Canon BJ10EX .... 349 

Canon BJ300 . 450 

Canon BJ330E.610 

Canon LBP-8 Plus . 1521 
Canon LBP-4 Pius . 911 
Citizen GSX-140 .... 289 

Citizen 200GX.159 

C.ltoh C-5000. 1428 

Data Products.Save 

Diconix 150-r .349 

Fujitsu DL360G.605 

Fyitsu DLSeOO .. 1207 

GENICOM 4440XT . 5852 
GENICOM 3820.. . 1678 
GENICOM 4410 ... 4648 

H.P. PaintJet .682 

H.P. PaintJet XL . . 1711 
Mitsubishi G37D ... 3420 
Mitsubishi G500... 3239 
Mitsubishi G650 ... 4179 
Mitsubishi S340... 8633 
Okidata teZTurbo ... 229 
Olddata 320 ..... 321 

Okidata 321 . 449 

Okidata 390-i- .449 

Okidata 391+.618 

Okidata 393+ . 984 

Okidata 393C .... 1044 

Okidata 400 . 658 

Okidata 400S...... 658 

Okidata 600 . 978 

Okidata 820 . 1304 

Okidata 840 (PS) . 1695 
OTC 850XL ... 1389 

QMS.Call 

Qume Express Laser 2290 
Qume Crystal Print If 1892 
Seiko Smart Label .. 171 

Texas t. PS17.1273 

Texas I. PS35 . 1589 

Texas I. ML PS17XL 2547 
Texas I. ML PS35XL 2864 


UNISYS S4500 
30 PPM USER 


MODEMS 


ATI 2400E. 

Everex. 

169 

Call 

Hayes Smart 2400. 

358 

Megahertz/Laptops. 

Call 

Multitech 224BA ... 

Call 

Multitech 932EAB . 

Call 

Multitech 932EA ... 

Call 

Telebit T-1000E. 

546 

Telebit T-2500E. 

789 

Touchbase Systems 

Call 

UDS. 

. Call 

USR Hsr DUAL .... 

880 

NEW 



PRODUCTS 

Fax Pump. 755 I 

RoboFAX.. 2525 


Pboncs Are Open Mon-Fri: 7 am -5 pm Mailing Address: Compnlave - 4209 S. 37th Street, Dept. B'2j Phoenix, AZ 85040. 
Prices reflect U.S. currency and are subject to change without notice. We do not guarantee ccunpatibility. DOA’s arc replaced or repaired. Any return I 
requires a RMA#. 15% Restocking charge on returns. Our service dept, number U (602) 437-8298, All products carry manufacturer’s warranty only. 
We do not honor rebates, extended guarantees or promotional programs. Mastercard and VISA are accepted. International orders add 5%, Please I 
call or FAX before ordering. 
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NEWS 


WHAT'S NEW • INTERNATIONAL 


Graphical Query 
Tool for 
Databases 

W ith iXVIEW/SQL, 
you can quickly and 
easily create subsets of cor¬ 
porate databases to meet in¬ 
dividual or departmental 
needs without knowing 
Structured Query Language 
or programming* A graphi¬ 
cal query generator for dis¬ 
tributed relational database 
systems running under 
Unix, iXVIEW/SQL sup¬ 
ports multiple data types 
and permits output in the 
form of tables, charts, and 
scanned images. 

Based on OSF/Motif, iX- 
VIEW/SQL provides visual 
access to corporate data 
using Motif features such as 
mouse support, point-and- 
click commands, drop-and- 
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^^VtEW/SQL 


The iXVlEW/SQL package is a graphical query generator for 
distributed relational database systems running under Unix. 


drag commands, multiple 
resizable windows, icons, 
and graphical on-line help. 
Once you install iXVIEW/ 


SQL on a workstation or 
server, it automatically rec¬ 
ognizes all SQL data 
structures. 


The iXVIEW/SQL soft¬ 
ware represents databases 
graphically. With mouse in 
hand, you point and click 
your way through data, 
using pull-down menus, 
scroll bars, and dialog 
boxes. The software displays 
results immediately and ar¬ 
ranges them logically on your 
screen. The system admin¬ 
istrator can set global and 
user-specific configura¬ 
tions in a system configura¬ 
tion file, and iXVIEW/ 

SQL will maintain access au¬ 
thorizations and restrictions 
defined under Unix and the 
DBMS. 

Using standard logical 
functions (e.g., JOIN, AND, 
OR, and NOT), you create a 
View that meets your crite¬ 
ria, You select data fields 
and logical functions by 
pointing and clicking with 
the mouse and with simple 
English or numerical 
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KFC MONITORS More Than You Expect... 


KFC USA, INC. 

1585 SUNUND UNE, 
COSTA MESA. 

CA 92626 U.S A, 

TEL: 714^546^336 
FAX: 714-546-0315 


□ 

Jjr^e 5-g 
A1030, 41035 
41129, 41131. 


Wrth KFC, you need not sacrifice performance and comfort to safety. 

* Law Radiation KFC has been in the monitor industry for eight years. During this time, we have 

• Noti-lntarlaced designed and produced monitors for the world's most critical OEM customers and 

distributors. 

We offer a full line of high performance monitors. Come to KFC and you will get producis 
of a quality you can always count on! 
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® SKMKO 


Head Office: 

m NAWKINfG E. RD., SIE. 60i SEC. 3, TAIPEJ, lAIWAM, R.O.C. 

TEL; m [2] 751-5070 FAX' 88d (2) 721^6201 TELEX: 22225 KFCTPE 

SpBcfflctHtEXM are suCled iq chan^je w#lhDur noHce IrCTdemotki hegiHaraa IrotlftMEarlti am lha 

prgperty (A lh«ir rMpsallm cOmeOrtiei. 
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14" Color 

IS-' Color 

17- Color 

Model/Spec. 

CK-140e (3BK) 

CK-140e {4BK) 

CM-1410 

CM^uia 

CA-15 

CA-1701 

Oescriptbn 

Svptff VGA 

Super VGA 

llulUscan 

MuttiflCBn 

Muttlscan 

Multiscan 

H. Freq. 

3t.5^/3eKH^ 

3l.S/3&/4aKHz 

30-50KHZ 

30-60KHZ 

30-60KHZ 

30-76KHZ 

Dot Pilch 

.28mrTi 

.2emm 

.2Smm 

.28mTn 

.ZSmrn 

.26rafn 

Resolution 

1024x760 

1024 x 768 

1024 x 768 1024x768 

1024 x 768 

12aOx 1024 


‘MB4931 Mono VGA & MA-093t 9" Mono Monilofs are also available. 
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Is ARCnet too 


Not with ARC ARRAY™ 




The new ReadyUNK ARC ARRAY 
adapter from COMPEX can 
increase your ARCnet network's 
throughput as much as eight 
times. Tliis means a maximum 
network tliroughput of 20 
Mbits/sec. compared to standard 
ARCnet’s 2.5 Mbirs/sec., Ethernet’s 
10 MbiLs/sec., and Token Ring's 
16 Mbits/sec. And, you can keep 
die same standard ARCnet 
adapters in your network 
workstations and the same 
standard ARCnet cabling 
and hubs. 

ReadyUNK ARC ARRAY achieves 
this advantage by using 
the unique 

COMPEX, Inc., USA 

4055 E* La Palma, Unit C, Anaheim, CA 92807 
Tel: (714) 630-7302 • Fax: (714) 6304521 
Telex: 401987 COMPEX USA 


COMPEX Multiport LSI ARCnet 
design. Because it uses only one 
ARCnet node address and 
receives data as a single node, 
ReadyUNK ARC ARRAY receives 
data at 2.5Mbils/sec. but 
transniits over up to eight 
separate channels for an 
aggregate transmit throughput of 
20 Mbits/sec. Since, in a typical 
network, the file server spends 
over 90% of its time transmitting 
and less than 10% of the time 
receiving, your ARCnet network 
with ReadyLINK ARC ARRAY 
leaves comparable networks 
in its dust. 

Europe and Asia inquiries: 

COMPEX Systems Pte Ltd 

4 Kim Chuan Terrace, Singapore 1953 
Tel: (65) 2888220 • Fax: (65) 2809947 
Telex: RS 35551 POWMAT 



Trademarks: ARCnet, Datapoint Corp; Ediemet, Xerox Corp. 

aOn API Inniiipv r nppi |0ECEI I EDC. I 
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386 SI NOTEBOOK 

^ IP SUPEBUIE 


INTERNATIONAL 



ADVMTAGES: 


TP SUPEBirre 386SL TOSHIIBA TSMftL 

4.Blbs 

WTTHHO, FDS a A A AST EXEC 3e6S»Z5 

BATTERY PACK 7 lbs 


TPSUPERUTEse 

iU5m.m.San] 



ALJ^VtP386S)C20 

lt75ma^'D){225’H 

DaL32^ 

ima,s*D!t2,yH 


TPSUPEflUTESSeSL TOSHIBA NO 1C CARD 

1C CARD, FD. FEET SHARP MO EXT. ED 

ARE ALL BUILT-IM APPLE POWER PC HAS FEET 


SPECIFICATION: 

CPU: 3a6SL.2CV2SIi01z 
CO-FHOCESSOO: 3a7SX {OPTION) 

MEMORY: 2MB EXPANDABLE UP TO 10MB 
I/O PORTS: 

VGA PORTS FOR EXTERNAL DISPLAY 
1 SERIAL, 1 PARALLEL 
P/S 2 MOUSE PORT 
STORAGE DEVICEi 

Lx£.S’ IDE HD 40/fiO/80/120MB 
1x3.6" FD 1.44MB 
IC CARD BLOTV 

SaPINJEIDAVEE4.0 
PCMCIA RELEASE RO ^ANDARD 
POWER: 

Wrm POWER MANAGEMENT & FAST CHARGE 
Nl-CAD RECHARGEABLE BATTERY 
DIMENSION: 

WxDiH 275x215x46111131 {lO.B"ifl.S"xl.8') 
WEICSHT: 

FD. HD, AND BATTERY INCLUDED 


See UB at: 


■q] COMPUTEX '92 

JttKe 5-9 

Tautfan 
Booth No. A209, 


TECHPOWER CO.,LTD. 

20Bi FI., No. 204, Sec. S, hSngsheng E. Rd., 
Ta/pfli, Taiwaf^ R.O.C. 

Trt.-fOa) 753-1930 
Fax: 886-2-7531940/71S3m 

Al Inn4 «tne«ii« i«glKtir«4 NaEleiiMvR of ttwir leqwctw oerwr. 


entries in dialog boxes. Once 
you create your Views, you 
can browse through them, 
sort them using multiple 
sort criteria in ascending or 
descending order, and ob¬ 
tain information from any 
database record in the View 
using the point-and"Click 
feature* 

You can analyze re¬ 
trieved data, as well as ma- 
nipuiaie or reformat it on¬ 
screen, The software lets you 
produce reports, create cus¬ 
tom tables or graphics, fade 
out or highlight partial in¬ 
formation, assign color cod¬ 
ing, and perform other cus¬ 
tom formatting. iXVIBW/ 
SQL includes formats rang¬ 
ing from tables to pie charts 
and built-in formatting 
tools. In addition, you can 
export information to other 
applications, such as word 
processors, spreadsheets, 
graphics packages, desktop 
publishing programs, and 
stati stical progra m s. 

The iXVTEW/SQL pack¬ 
age is available for IBM 
RISC SystemybOOO work¬ 
stations running under AIX 
3*1; Sun Sparcstations and 
Sparcservers running under 
SunOS 4* I; and 386- and 
486-based PCs running 
under SCO Unix 3*2 or 5,4* 
System requirements are 8 
MBofRAM, 10MB of 
free hard disk space, the run¬ 
time version of X Window 
System 11 release 3*0 or 
higher, OSF/Motif run¬ 
time system 1.0 or higher, 
and an X-compatible termi¬ 
nal, keyboard, and graphics 
accelerator. The company 
also recommends a mouse. 
The software supports Ora¬ 
cle 6.0 and Informix 4*0 re¬ 
lational databases. 

Price: 2450 deuLsche marks 
for a single-user license; DM 
11,025 for five licenses; 

DM 17,150 for 10 licenses. 
Contact; IXOS Software 
GmbH, Technopark, Breton- 


ischerRing 12, W-8011 
Grasbrunn, Munich, Ger¬ 
many, 49-89-461005-0; fax 
49-89-461005-99* 

Cirdo 1334 un Inquiry Cnrd, 


Sales 

Productivity 

System 

S aratoga Systems says 
that its Sales Productivi¬ 
ty System gives salespeople 
the competitive edge that’s so 
essential in today’s hectic 
business world. SPS helps 
you handle sales informa¬ 
tion and manage sales ac¬ 
counts by acting as a central 
database for all your custom¬ 
er and sales-related infor¬ 
mation. 

SPS takes information 
such as price lists, inventory 
status, contract details, pur¬ 
chase orders, technical data, 
sales strategies, and follow¬ 
up action items and pulls it 
all together. Then it auto¬ 
mates the sales force’s rou¬ 
tine activities, such as mak¬ 
ing phone calls, following up 
on leads, writing call re¬ 
ports, and producing letters* 
Saratoga Systems can 
customize SPS to match your 
requirements and help you 
set up a central database. If 
you already have your data 
on a computer system, all you 
need to do is load it into the 
SPS database. If not, the 
company will help you de¬ 
fine a database. Once you 
have SPS set up, it automat¬ 
ically updates the database as 
new information becomes 
available. 

SPS categorizes sales fig¬ 
ures by region, product, or 
any other criterion. The Re¬ 
ports features give you an 
overview on individual and 
group performances, as well 
as an overview of company- 
wide trends. You get a variety 
of predefined report for¬ 
mats from which to choose, 
or you can create your own. 

You can also use SPS to 
create a mailing list and use 
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187 E. Wilbur Rd., Suite 4, Thousand Oaks^ CA 91360 
Makers of Stoney Brook Professional Modula-2 and QuicLMod 


800/624-7487 • 805/496-7429fax • 805/496-5837 Outside U.S. 


9^ 


SOFTWARE 


We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 


DONT CHANGE A LINE OF VOUE CODE 
It couldn't be easier to trade up to Pascal +. We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal + and get: 

Execution speeds up to 100% faster 

Code size up to 30% smaller 
You get fully optimized code with NO difference in your 
program's operation! 


ELIMINATE ROADBLOCKS 

Pascal + comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 


; 


AND WE DO WINDOWS! 

Stony Brook Pascal comes with 
full support for Microsoft Windows 3.0* 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 

In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal ! 

So get on the track with Stony Brook Pascal . You'll 
qualify for races you never could enter before. 

CALL NOW OR WRITE FOR INFORMATION 


A High Performance Option 
For Turbo Pascal Users 


ANNOUNCING 

PASCAL^, 


INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal + it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


SAVE $100! 


WITH OUR SPECIAL 
INTRODUCTORY OFFER! 


Buy directly from us by 5/31/92 and pay only: 
$295 & Canada $395 after offer expires 

^^75 i Canada 


Turbo Pascal and Turbo Care registered trademarks of Borland Intematiojiah Inc. hdicrosoft and Windoti^ are registered trademarks of the Microsoft Corporation. 
Ston]/ Brook Software and Pascal^ are trademarks of Cogesch Micro Systems, Inc. 
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Computerized 

Classroom 


C lassnet from Minicom Advanced 
Systems is a dedicated communi¬ 
cation network that gives instructois 
control over all activiiies, by all stu¬ 
dents, in the classroom- 
...The Electronic Blackboard func¬ 
tion lets you sec a student's screen, 
display your own screen to any or all 
students, display a student's screen 
to the entire class, and send messages 
in real time to any or all students.The 
Interject function lets you disconnect 
the keyboard and darken the studenis's 
screens, giving you command over 
classroom activities. 

By simulating the teacher's keyboard 
on a student’s keyboard, the Assist fun¬ 
ction lets you help a student working in 
real time without losing visual contact 
with the entire class. The Communica¬ 
tion function lets you prepare a lesson 
by transmitting work files to students; 
send data, text, or even an exam to all 
students; collect students' files at the 
end of a lesson or exam; and connect 
students to external devices such as 
video disk players and modems. 

The Print function lets you control 
one printer from the teacher’s unit, 
while the Help function tells you that a 
student needs help, showing you the stu¬ 
dent’s station number on your screen... 



ClASSNET - The ^ unique com¬ 
munication network, giving instructors control over 
a!I activities, by all students in the classroom. 

For only US$999 for the Teacher's Control Unit 
and US$245 tor the Studenfs Unit. 

To find out the full tacts about CLASSNET 
contact us at: 

Minicom 

Advanced Systems Ltd. 

Diskin St., Villa 7 
Jerusalem 92473, Israel 
Tel: 972-2«663743, Fax: 972-2-637576 
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its automatic letter- and 
label-generation feature to 
run off the mailing. SPS 
also helps you handle lead 
fulfillment requests. Sim¬ 
ply select the products from a 
menu on your screen and at¬ 
tach them to the client's 
name and address. SPS will 
send the file to the mail 
room, where it will also 
generate a packing list and a 
mailing lat^l. 

Security features include 
user ID and password protec¬ 
tion; allocation of informa¬ 
tion subsets to specific users; 
assignment of update, 
change, add, and delete pri¬ 
orities to individual users; 
and design of different 
screens for groups of users 
to access different infor¬ 
mation. 

SPS is available in four 
configurations: for IBM 
MVS and VM operating 
systems, AS/400, IBM PCs 
or laptops, and LANs. 

Price: For the IBM PC, 
laptops, and LANs: £875 per 
user for one to 15 users; 

£725 per user for 16 to 30 
users; £525 per user for 
31 users or more. 

Contact; Saratoga Systems 
Ltd., Debmarc House, 193 
London Rd., Staines, Mid¬ 
dlesex TW18 4HR, U.K., 
44-784-456431; fax 44- 
784-456439. 

Circf» 1335 on Inquiry Cord. 


Multitasking 
APLforthe 
Atari ST 

M icroAPL has added 
support for up to four 
simultaneous APL tasks, an 
APL terminal emulator task, 
a multiwindow APL func¬ 
tion editor, and APL event 
control to the upgraded ver¬ 
sion of its implementations of 
the APL programming lan¬ 
guage for the Atari ST. 
APL.68000LevelI7.33F 
and APL. 68000 Level IT 
2.OF correspond to the 


first- and second-generation 
specifications of the APL 
language. 

The APL.68000 inter¬ 
preter provides the multitask¬ 
ing facility. It lets you run 
up to four APL tasks and, at 
the same time, run a ses¬ 
sion on a remote computer 
via the emulator task. For 
expert users, MicroAPL pro¬ 
vides software that allows 
an APL program to monitor 
and change the effect of 
TOS events (e.g., resizing 
windows and pressing 
mouse buttons). 

The terminal emulator 
lets you use your Atari ST as 
a terminal on another com¬ 
puter. Some of the screen- 
control features, such as 
cursor addressing and screen 
control, are modeled on the 
VTIOO, and the emulator can 
act as either an ASCII or an 
APL terminal. 

In addition to letting you 
edit up to four functions or 
variables simultaneously, 
the mukiwindow function 
editor can be called up 
from within your applica¬ 
tions. Each full-screen edi¬ 
tor session starts in its own 
window, allowing you to 
resize the window, use the 
scroll bars, and cut and 
paste between the editor win¬ 
dows and the APL window. 
The multiwindow function 
editor also lets you try out 
expressions in the APL win¬ 
dow during function 
editing. 

The new versions make 
mapping of the Atari ST key¬ 
board user-configurable. In 
addition to the national (non- 
APL) and the standard APL 
keyboard layout, APL. 68000 
Level 17.33F and APL 
.68000 Level II2.OF let you 
switch to the Unified layout 
at any time or define your 
own keyboard mapping. 

cominued 
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UNITRON 




burn-in-test in order to come to an almost 
"Zero Defect" guarantee. The strong will power, 
established experience and first class knowledge 
make the European Computer Group a reliable 
leader on the international market. 


One name with so many 
configurations: UNITRON. A truly 
tailor-made personal computer. \bu 
can choose between 286, 386 and 486 
processor options, cached or 
non-cached, ISA and EISA. Suitable 
for all operating systems e.g, DOS, 

OS/2, NOVELL. XENIX and UNIX*. 

All systems are produced in 
The Netherlands and have had a 24 hour 



Your business is safe with us! 


European Headquarters: 

European Computer Group B.V, 

P,0, Box 116 

5710 AC Someren 

Netherlands 

Tel: 31-4937-90005 

Fax: 31-4937-96808 


dealers OEMS 

distributors wanted 


Belgium: 

Italy: 

Liixemboiii]g: 

Netherlands; 

Portugal: 

Spain: 

Switzerland: 

Turkey: 

Yugoslavia; 


ATC Computers 
Univex SRL 
Data Service Lixx 
ATC Computers 
Rena Servicos Lda 
Sitelsa $A 
Lappacher EDV 
Teos Ltd 
Combis 


Tel: 32-3-2384904 
Tel: 39-2^95343542 
Tel: 352-490835 
Tel: 31-4937-96015 
Tel: 3514-579358 
Tel: 34-34140192 
Tel: 4143-235033 
Tel: 90-51-632052 
Tel: 38-50412561 


Fax; 32-3-23834SI 
Fax: 39-2-9529580 
Fax: 352483789 
Fax: 314937-93315 
Fax: 3514-3528044 
Fax: 34-34142533 
Fax: 41-73-232532 
Fax: 90-51^30447 
Fax: 38-50411561 


UNITRON® is a licensed trademark of the European Computer Group B.V, 

* DOS, OS/2, NOVELL, XENIX and UNIX are registered trademarks of their respective owners. 
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EISA/I$A 486 SOMHz 
MAIN BOARDS & 
SYSTEMS 



TA486BE-50 EISA MAIN 
BOARD 

•INTEL e0486DX-33/50 CPU SPEED 
•OPn WRITE-BACK EISA CHIPSET 
•64/126/256/512K BYTE 2ND LEVEL 
CACHE ON BOARD 
•4MB-256MB MEMORY ON BOARD 
•SMT DESeN 
•BABY AT SIZE 



TA486DX/SX ISA HALF SIZE 
BOARD 

•INTEL 80466/487SX-16/20/25 AND 
80486DX-26/33 CPU SPEED 
•OPTI CHIPSET 
•1MB-32MB MEMORY 
•27^22 CM 


TAKEN PROOUCT FAMILY 

> EISA aodom cards 

• EISAIISA 4SS Mm BOARDS 

• ISA 3S4 MAIN BOARDS 
■ EISA/ISA SYOTMS 


thM / I 



TAKEN CORPORATION 

Mail: 5F, No. 30, Lane 80, 

Sec. 3 Nankang Rd.^ 

Taipei, Taiwan, R.O.C. 

Tel: 886-2-788-6071/2 

Fax: 886-2-788-6073, 785^925 

All brand names are registered trademarlcs of 
their respective owners. 
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Other new features in¬ 
clude support for 68881/2 on 
the Atari TT and new work¬ 
spaces. The Multi workspace 
provides access to the new 
multitasking capabilities, lets 
you create APL tasks under 
program control, and permits 
sharing of variables be¬ 
tween tasks. With the Win¬ 
dows workspace, you can 
create, delete, and use win¬ 
dows on the Atari screen. 

The Events workspace allows 
an APL application to take 
over some or all of the APL’s 
event handling, making it 
easier to write sophisticated 
applications that require di¬ 
rect access to events such as 
keyboard transitions, 
mouse up/down, and window 
updates. With the Arbio 
workspace and the new func¬ 
tions Input and Output, you 
can translate I/O with over- 
strike handling for easier 
communication with other 
APL systems. 

Price: £90 for APL. 68000 
LevelI7,33F;£190for 
APL.68000 Level I12*0F; 
£40 each as upgrades. 
Contact; MicroAPL Ltd., 
South Bank Technopark, 90 
London Rd., London SEl 
6LN, U,K., 44-71-922-8866; 
fax 44-71-928-1006. 

Ctrdo 1 ^86 an Inquiry Card. 


Extend an 
Ethernet LAN 

T he MBE, an elemen¬ 
tary Ethernet bridge, 
lets you extend a central 
Ethernet network to a remote 
cluster of up to eight work¬ 
stations or terminal servers. 
The device allows access to 
the central LAN from remote 
locations over telephone 
lines, digital services, or 
ISDN. The MBE is avail¬ 
able in two models: the 
MBE-1, which supports a 
single remote workstation, 
and the MBE-8, which sup¬ 
ports a small remote LAN of 
up to eight workstations. 


Operating like a media- 
access-control-Icvcl bridge, 
the MBE is transparent to 
higher-level protocols and 
operating systems. Opera¬ 
tion is in pairs—you connect 
an MBE to the main LAN 
filters and connect the other 
unit to the remote LAN. 

The two units communi¬ 
cate over a serial communi¬ 
cation link at data rates of 
between 2400 bps and 
256,000 bps; the company 
recommends that you operate 
the system at data rates of 
9600 bps or higher to reduce 
response time and link de¬ 
lay. The serial link interface 
is available in V.35, V.24/ 
RS-232, X.21, V.36/RS-422, 
RS-530, or four-wire stan¬ 
dards, The MBE LAN inter¬ 
face supports attachment 
unit interface, thin coaxial, 
or untwisted pair (UTP) 
wiring. 

The MBE supports the 
physical and data-link layers 
of the Open Systems Inter¬ 
connection model. It is also 
completely transparent to 
higher-level protocols, such 
as TCP/IP, DECnet, XNS, 
and ISO, in addition to oei- 
work operating systems 
such as NetWare, 3Com, and 
Vines. Both the LAN and 
the link interfaces are modu¬ 
lar, accommodating several 
standards. The MBE LAN 
interface supports Ethernet 
(lOBase-5), Cheapemet 
(lOBase-2), or UTP Ether¬ 
net (lOBase-T). 

Price: £911 for the MBE-1; 
£1519for the MBE-8. 
Contact: GADC Ltd., 

U.K., GADC House, Presley 
Way, Crownhill, Milton 
KeynesMK80HL, U.K., 44- 
908-26212l; fax 44-908- 
265050. 
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Lemon computers: un marchio ormai da anni protago- 
nisla nello scenario informatico. 

In un mercato sempre piu compiesso e competitivo Le¬ 
mon vi ofBre la garanzia della sua decennale esperienza. 

ONE RIGHT CONNECTION... 



La gamma del nostri prodotti h in grado di soddisfare 
qualsiasi esigenza applicsdva, sia dal processore 80286 
fino ai veloce 486 con bus EISA. Tutti i modelll hanno 
un alto grado di aflidabilit^, grazie anche all’elevato stan¬ 
dard qualitativo dei materiaii udlizzati. 

Qualita di prodotto e qualita globale, che significa un 
“team” di specialist! costantemente al vostro Banco per 
fomirvi consigli, assistenza lecnica e soiuzioni piu op¬ 
portune. 

Lemon computers, the right solution! 





D-LINK: una sigla nel mondo del net-working informa¬ 
tico. Un mondo infinito di possibilita si apre di fronte 
a voi senza dover fare cospiqui investimenti. 

ONE BRIGHT CONNECTION 

Con JEN e D-LINK non ci sono problemi. Si possono 
collegare in rete uno o piii computers, incrementare la 
potenza, aggiungere un nuovo compuler tutto queslo 
senza difficnM di instalkzlone. Si possono scegliere tra 
i van sistemi operativi LANSMAKT - NOVELL«UIVIX, 
si aggiungono le schede ed e falta! Tutto queslo da la 
possibilita di modulate i propri investimenti in sintonia 
con le proprie esigenze. 

D-UnVK the bright solution! 


LOCAL 

area 


■'i 

3RKi 



jyiAttk 


JEN ELETTRONICA d_ 

hm Ind. E. Fermi ■ 620)0 HONTELUPONE (MC) ^ Te3.0733/224012 - Fax 0733/224635 
MILANO - Tel. 02/21S8676 ■ Fax 02/213S831 - Itolia 
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WIZDOM - A pioneer of the 5th generation 
of software technology. 

An object-oriented application 
generator, currently implemented on 
IBM/PC (and compatibles), working under 
MS/DOS operating systems and any LAN 
system, (In the very near future we are 
planning to port it to Xenix/UNIX,) 

An object-oriented development tool 
that actually emulates the human way of 
thinking; this unique approach is a real 
breakthrough in the ongoing struggle to 
bridge the gap between how the computer 
works and how we would like to express 
ourselves. 

Easy to learn and faster to use, 
WIZDOM is everything that we can expect 
the ’90s to produce. 

With WIZDOM, the whole process of 
creating a software application is faster, 
easier and better. 




14 Karlibach St., Tel Aviv 61200, Israel 
Tel: 972-3-7515511, Fax: 972-3-7516615 
Tlx: 361333 MIL !L 


WIZDOM - 

A Pioneer of the 
5th Generation 
Software 
Technology 
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SCADA 
for Windows 

T he Windows 3,0-based 
version of ScanKXlO, the 
supervisory control and 
data acquisition (SCADA) 
system from Hexaiec, of¬ 
fers increased channel 
counts, plus sophisticated 
networking and alarms-han- 
dl ing fac ilities. Scan 1000 
3.1 helps industrial engineers 
build PC-based SCADA 
networks to handle plants 
and processes of any size. 

At the same time, the pack¬ 
age maximizes PC color 
and graphics capabilities so 
that you can present ad¬ 
vanced plant management 
tools in a form that is sim¬ 
ple to configure and operate. 
You can use version 3,1 for 
applications such as energy 
management, environmen¬ 
tal protection, quality assur¬ 
ance, test-bed control, and 
monitoring for equipment of 
all sizes from machines to 
power stations. 

Scan 1000 3.1 provides 
functions, such as data log¬ 
ging, monitoring and 
alarms, real-time displays, 
on-line calculations, and re¬ 
port handling, that help you 
quickly and simply con¬ 
struct a customized SCADA 
system. The package also 
provides a range of I/O 
drivers for programmable 
logic controllers, signal con¬ 
ditioning systems, and 
backplane bus boards or PC 
expander cards. 

The system logs informa¬ 
tion at each SCADA station 
using up to 30 software 
tools that emulate chart re¬ 
corders. Each station is ca¬ 
pable of handling 100 input 
channels, will record at a 
different scan rate, and has 
its own window display on 
the screen. ScanlOOO can log 
data for long periods and 
store it on a hard disk, and it 
lets you scroll back through 
the log while die system is 
actively logging. 

You can display the in¬ 


formation in real time as 
trend graphs, bar graphs, or 
custom mimic displays. For 
applications, such as test 
rigs and batch production 
processes, that require con¬ 
trol outputs in a timed se¬ 
quence, ScanlOOO 3,1 lets 
you define the sequences in 
tabular form or simply by 
drawing the profile required 
on-screen with the mouse. 

The alarms-handling 
mechanism simplifies the 
management of larger in¬ 
stallations, letting you route 
notification of exception 
conditions to a specific or 
dedicated display screen. 

You specify alarms for each 
input channel, based on 
upper or lower limits or on 
the rate of change (rising or 
falling), Scanl(>00 3,l lets 
you use additional calcula¬ 
tion facilities to create condi¬ 
tional statements. When¬ 
ever it reaches an alarm 
condition, ScanlOOO 3.1 
notifies you via a graphical 
display. In addition, the 
system can take one of sev¬ 
eral user-defined actions, 
such as initiating another 
process to record data, 
switching outputs, or sound¬ 
ing alarm chimes specific 
to the alarm group, 

ScanlOOO 3,1 requires a 
PC with 640 KB of RAM 
(the company recommends 
2 MB to 4 MB for a full 
3000-channel installation) 
and Windows 3.0. Drivers 
are available for EGA and 
VGA color displays and for 
TIG A fast high-resolution 
graphics displays. 

Price: £1000 to £5500, de¬ 
pending on the number of in¬ 
puts and options required. 
Contact: Hexatec Systems 
Ltd,, The Courtyard, Ochre- 
lands, Hexham, Northum¬ 
berland NE46 ISB, U.K,, 
44-434-605575; fax 44- 
434-607800. 
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NO ONE BRINGS 
OUT THE GENIUS 
IN YOU LIKE 
WE DO. ^ 


If you put a litlle Genius into your com¬ 
puter there's no end to what you can do. 

Genius HiPen transforms your old 
keyboard-based PC into a powerful pen- 
based system- Your handwriting will be 
instantly converted into type. With pad 
and pen. Just the way you've always 
s^j^rked. But with a toiaJly new dimension 
or^l^uciivity. 

^^Itimate desktop freedom, we've 
created an^se with no tail - the HiMonse 
Cardiess. Iisito^ed beam will keep your 
PC in line. FroSto to 6 feet away. 

With ournew hand-held scan¬ 

ners, you get more hdS^nius features 
than ever before. And inten»nt software 
muscle you won't find anywb^^lse. 

Like precise optical character reco|toion 
and professional image processing solt 
ware. So now your images and text wilP 
come out even more brilliantly than when 
they went in. 

But without smarter input, how could 
anyone expect genius output? 


SMARTER INPUT FOR 
SMARTEROUTPUT. 


Coniact t/d'ormaliott* 

VS. Technical Support Cenien 

Tel. : 1^714-923^2417, Fax: 1-714-923-1469. 

VJi. TechnUui Support Centen 

Tel. : 44-S}-680-n0K Fax: 44-8l-667.m24. 

German Technical Support C^nffr; 

Tel.: 49-6042^085, fax: 49-6042-69156. 

KYE Systems Carp. No. 492, See. 5, Chung Hsiti Rd., 
JdH Chung, Taipei Msien. 241, Taiwan, ROC. 
Tel: 886-2-995-6643: Fax: 836-2-993.6649: BBS 
Modem No.: 886-2-995-0384. 
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THE SMART KEYBOARD 
REPLACEMENT. 







W- 


GCm>LtrEX TAIPEI 92 i 
JUNE 5^9 ' 

BOOTH NO. A209. A211 



TP SUPERSUM 

386SX/486SX/486DX 
MODEL 5000 



CPI : 386SX-20/25/33MHZ 
4865X^20/25 MHz 
486DX-33MHZ 
VIKMORV : 

I MB EXPANDABLE TO 16MB 
ONBOARDIMKRPVCE: 
IDE/FD CONTROLLER, 2S/IP 
DISPLAY : VGA BUILT IN 
RES. 1280 X 1024 IN 16 COLORS 
SUPPORT VESA MODE, 

64K HIGH COLORS(OPTION) 
ST0RA(;E DEVICE : 
)x3.5^TIDD& lxL44MB FDD 
EXPANSION SLOTS r 
TWO INDUSTRIAL STANDARD 
16-BIT SLOTS 
DIMENSION :WxD xH- 
28CMx28CMx 5CM{1 T’x 1 r’x2") 


TECHPOWER CO., LTD. 

204 SEC. 5 
MINGSHENG E. RD. 

TAIPEI, TAIWAN, RO.C. 

TEL: (02)7531930 
FAX: 886-2-7531940 
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Printer Setup 
Utility 

W illowsoft Computer 
Services offers the 
Printer Setup Utility, which 
lets you configure any printer 
to work with almost any 
DOS application. Once you 
add the utility to a batch 
file, PSU operates automati¬ 
cally. Even if you switch 
off the printer, PSU will rec¬ 
ognize this and stop trying 
after a preset period of up to 
1 minute, 

PSU runs from the same 
batch file that starts an appli¬ 
cation, whether it is a 
spreadsheet, database, word 
processor, or any other pro¬ 
gram, You create and edit a 
text file that contains the 
required printer control 
codes and use a different 
text file for each application. 
The utility requires an 
IBM XT or AT with 128 KB 
of RAM, one floppy drive, 
and a printer. 

Price: £24*95, 

Contact: Willowsoft Com¬ 
puter Services, Willow 
Dene, Furzeiey Rd., Den- 
mead, Waterlooville, Hamp¬ 
shire P07 6TX,U.K*,44^ 
705-259307; fax 44-705- 
241448. 
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Nuclear 

Structure 

Software 

T heFCC NuclearStruc- 

ture Software is a gener¬ 
al introduction to nuclear 
structure physics and a re¬ 
search tool for exploring 
the 3-D geometry of the 
atomic nucleus* The pro¬ 
gram lets you construct nu¬ 
clei in 3-D space by speci¬ 
fying the number of protons 
and neutrons or by building 
nuclei by hand, nucleon by 
nucleon. You can alter the 
valence of nucleons to test the 
spin, parity, binding 
energy, radius. Coulomb 


energy, and magnetic and 
quadruple moments of vari¬ 
ous configurations of pro¬ 
tons and neutrons. Numerical 
comparisons are made 
among the shell, liquid drop, 
and FCC models of nuclear 
structure and displayed to¬ 
gether with the graphical 
representation. 

The software lets you 
construct any known or su¬ 
perheavy nucleus, manipu¬ 
late the positions of nucleons 
in shells and subshells, and 
calculate various nuclear 
properties. You can view 
nuclei with any combination 
of protons and neutrons (up 
to 368 nucleons) in various 
display modes, including 
bonds only, ball-and-stick, 
and nucleons only. The 
software also lets you add 
protons and neutrons to a 
core structure or remove 
them from it* You can ro¬ 
tate, manipulate, and edit 
nuclei on-screen with or 
without a mouse* 

The software lets you 
move nucleons about interac¬ 
tively on the screen, change 
the color coding of nucleons 
to emphasize any quantum 
value, display the eigenvalues 
and FCC coordinates, ro¬ 
tate nuclei for the optimal 
viewing angle, change 
model parameters, and save 
structures to disk for later 
use. Experimental data for 
more than 1000 isotopes is 
provided on disk for compari¬ 
son against model 
predictions* 

The FCC Nuclear Struc¬ 
ture Software requires a PC 
with 512 KB of RAM, DOS 
2.0, and EGA or VGA color 
graphics capability. The 
company recommends a hard 
drive, a mouse, and a math 
coprocessor. 

Price: US$290* 

Contact; TransTech AG, 
Rehalpstrasse 94, CH-8008, 
Zurich, Switzerland, 41-1- 
555-300. 
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Hardlock E-Y-E®- tying the hands 
of software pirates 


The effective way to protect your software 

FAST Electronic has made life a lot harder for soft¬ 
ware pirates. Hardlock E^Y-E was designed using 
cryptographic principles. It took the experience 
and know-how of Germany's number one in soft¬ 
ware protection and the leading edge technology 
of a US semioonduclor company to create the 
ultimate software protection tool 


Readily acceptable to your customers 

Hardlock E-Y-E allows unlimited backup copies 
of the master floppy. The customer gets the device 
together with the software and plugs it into the 
parallel port between the printer and the PC. Daisy- 
chainability, outstanding reliability and the compact 
high tech design guarantee that your customers 
will accept Hardlock E-Y-E. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo¬ 
rithmic query routines and an optional non-vola- 
tile memory for custom configurations. With the 
Crypto-Programmer card from FAST you can pro¬ 
gram the algorithmic parameters and the memory 
within seconds,This unique card guarantees that 
no one else can burn Hardlock E-Y-Es with your 
codes. Linking Hardlock E-Y-E to your software is 
easy: you can either protect your.COM and .EXE 
files with the automatic encryption software 
HL-Crypt or integrate FASTs high level language 
routines into your source code. 


The benefits your management will appreciate 

Hardlock E-Y-E can be programmed by the soft¬ 
ware house 
with the 
Crypto-Pro¬ 
grammer card. 

This ensures 
optimum deli¬ 
very schedules 
and stock Ifexj- 
bility. Revenues 
will go up as 
software piracy 
and multiple 
usage are 
prevented. 



Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one 


Order your evaluation package today! 

Contact B. Ajari at FAST Electronic or one of the offices below: 


UK: 

Megnifeye 

Tel: ++44-71-221B 024 
Fax: ++44-71-7923449 

France: 

FAST Eiectronic S. A. FIX 
Tel: ++33-1-48837811 
Fax: ++33-1-48839734 

Spaln/Portugai: 

FAST Iberica SX 
Tel: ++34-1-3613222 
Fax: ++34^1-3613219 


Italy: 

Techne S. RX. 

Tel: ++39-59-440690 
Fax: ++39-59-4 4 0720 

BeHeloJx: 

Crypsys Data Secunty 
Tel: ++31-1830-24444 
Fax: ++31-1B30-22Q4S 

Groeoe: 

FAST Heltas AE 
Tel; ++30-1-6855 689 
Fax: ++30-1 6472 304 


USA/Far East: 

Glencc EngjneerFng Corp. 
Tel: ++1-708^080300 
Fax: ++1-708-8080313 

Hungary: 

Recognita Corp. 

Tel: ++361-201-7973 
Fax; ++361-201 7607 

Yugoslavia: 

G&G Electronic 
tel: ++38-41-211624 
Fax; ++38 41 211604 


KHFHST 

Fast Electronic GmbH 


FAST Electronic QmbH, Kaiser-Ludwig-Platz 5, D-8000 Miinchen % Gennany, Tah 49/89/53980Q-20, Fax: 49/89/88980Q-40 
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WHAT'S NEW • INTERNATIONAL 


Unix Distributed 

Systems 

Management 

A rgus, a combined 
monitor, performance 
analyzer, and management 
tool for Unix system ad¬ 
ministration, captures vital 
operating information from 
local and remote Unix sys¬ 
tems and presents it to you in 
graphical form* The prod¬ 
uct allows the system admin¬ 
istrator to monitor system 
activity, detect bottlenecks, 
pinpoint problems, and ad¬ 
just and maintain local and 
remote systems for opti¬ 
mum performance. 

The system administrator 
uses an Aigus/Manager pro¬ 
cess on the central manag¬ 
ing system to communicate 
with Argus/Agent pro¬ 
cesses running on the distrib¬ 
uted machines (the man¬ 
aged systems) to monitor and 
display managed system ac¬ 
tivity, examine system pa¬ 
rameters, and perform ad¬ 
ministration tasks on the 
managed systems. 

Using the optional Ar¬ 
gus/Mail modules, Argus 
can manage remote systems 
without a LAN or wide-area 
network connection. Argus 
requires only a Unix mail 
path between the managing 
and managed systems—com¬ 
mands and information are 
automatically sent as E-mail 


between the Aigus/Man- 
ager and the remote 
Argus/Agent. 

Off-line management 
functions let you create peri¬ 
odic system reports includ¬ 
ing statistics such as amount 
of available disk space, 
average CPU utilization, and 
maximum number of active 
users. Alternatively, if a net¬ 
work connection between 
systems exists, you can use 
on-line management in 
which the Argus/Manager 
collects and displays operat¬ 
ing information from the 
managed system. 

Aigus lets you define the 
aspects of the managed sys¬ 
tem that you want to moni¬ 
tor and the conditions under 
which the monitoring activ¬ 
ity should start and end. The 
Argus/Agents collect the 
information and transmit it to 
the Argus/Manager. Argus 
monitors system operating 
parameters such as CPU 
load average and CPU idle 
timei memory, disk, and 
buffer usage; I/O, Streams, 
and spooler activity; active 
users and processes; and read 
and write cache hit ratios. 


The product also lets you 
examine and modify remote 
system parameters that con¬ 
trol critical system areas such 
as system I/O buffers, char¬ 
acter (terminal) buffers, files 
and file systems, memory 
management and swapping, 
and Streams and TCP/IP. 
Argus also lets you remotely 
carry out system adminis¬ 
tration tasks such as creating 
and modifying user ac¬ 
counts. In addition, you can 
use Argus to obtain current 
configuration information 
and diagnostic reports from 
managed systems. 

You can automate the 
centralized distribution of 
files to remote systems and 
use the Argus/Manager to 
distribute centrally main¬ 
tained files to the remote sys¬ 
tems in the workgroup . 

Price: £1400 for four-node 
systems; £3200 for 16-node 
systems; £10,400 for 64- 
node systems. 

Contact; ISC (GB) Ltd., 37 
Shirley Ave., Sutton, Surrey 
SM13QD, U.K., 44-81- 
770-0662; fax 44-81-669- 
7806, 
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HIgh-Resolutlon 

Monitor 

I f you are a CAD user 
looking for a high-resolu¬ 
tion monitor, then Micro- 
vitec’s CAD-Vision 2164 
may be for you. The very 
high msolution, fixed-fre¬ 
quency monitor provides 
CAD, desktop publishing, 
and graphics users with top- 
quality on-screen geometric 
performance, according to 
the company. 

The 21-inch CAD-Vision 
2164 color monitor has a flat 
screen with an antiref lec¬ 
tion coating for high-contrast 
display. It also features a 
dynamic beam focus to en¬ 
sure that it focuses the pic¬ 
ture in each comer of the 
screen. 

The monitor operates at 
64 kHz, has a display area 
the size of an A3 sheet of 
paper, and has a flicker-free 
(noninterlaced) resolution 
of up to 1280 by 1024 pixels. 
Major controls are mounted 
on the front of the monitor, 
and it comes on a tilt-and- 
swivel base. You can use the 
CAD-Vision 2164 with 
IBM PCs and Macs. 

Price: £1899. 

Contact: Microvitecpic., 
Bolling Rd., Bradford, West 
Yorkshire BD4 7TU, U-K., 
44-274-390011; fax 44-274- 
734944. 
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If you would like your new product considered for pubiication in 
the international seaion of BYTE, send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane, Peterbor¬ 
ough, NH 03458, U.S.A., (603) 924-2638, fax (603) 924-2550; 
or Aruiy Redfem, BYTE/McGraw-Hill, WimUedon Bridge House, 
One HartfieldRd., Wimbledon, London SW193RU, V.K ., 44- 
81-545-627}, fax 44-81-540-3833. All press releases must con¬ 
tain price information, address, and telephone number. 


SA-9600 

Stand-Alone RADIO MODEM 

□ Async/Sync RS- 232 connection to 
virtually all types of computers 

□ 2400 , 4800, 7200, 9600 BPS 
n Encryption capable 

□ Up to IS-mite range; 
hundreds of miles vt^ith 
repeaters/ampUflers 

□ Full or Half Duplex 
35 Orville Driv«, Bohemia, NV, ESA 11716 



WIRELESS 

DATA COMMUNICATIONS 
for 

Micros, Minis and Mainframes 

□ Transparent radio link - 

no software modifications 

□ Voice and dc toxver options 
n 400 - 500MHz Band 

(FCC CERTIFIED 450-470 MH/) 


isr«gEKi>qx 


PC-compatible plug- in board 
(PC-9600) also available 


TEL (01) 5t6-5S^-6S0D • FAX (01) 516*5S9-6S5S 
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SCSI+IDE Siamese Twins Controller 

Longshine LCS-6633F rivals the leading SCSI controller 



The LCS-6633F is a high-performance 
intelligent SCSI controller for IBM PC/AT or 
compatibles. The performance of its data 
transfer rate can really compete with the 
AHA-1542B SCSI controller, while its price 
is relatively low. 

More sophisticated features can be found 
from this board. It brings both SCSI and IDE 
interfaces together but provides a standard 
AT-Bus VO specification. This simplifies 
bard disk installation since no deWce drivers 
are needed for any operating system. In 
addition, it can support up to seven SCSI 
drives with a total capacity of 128 Gigabytes. 

Taking the advantage of Siamese interface 
design, your system can easily expand the 
storage from IDE to SCSI drives or quickly 
move files between them without buying 
another new controller. Also, LCS-6633F 
provides optional device drivers for 
rewrif able ODD, CD-ROM, Tape, and DAT 
drives. With these benefits and complete 
support, it is ideal for file server, multi-user 
system and workstation and can make them 
more flexible and powerfiil. 

■ Controls 7 SCSI devices, 1 or 2 IDE 
HDD(s)and2FDDs. 

■ AT bus task-file compatible. 

■ 2.6 Mbytes/sec asynchronous transfer rate 
on SCSI bus. 

■ Supports DOS, OSA NetWare, Unix and 
other PC OS. 

■ User-friendly and easy installation . 

■ Optional drivers for MODD, RHDD, 
CD-ROM, tape or DAT. 

■ Low cost and high performance. 

For more mformation, please contact us or 
our distributors. 
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Comprehensive programmers reference manual 
he^ guide }xm through your development process. 



mm. 


imTstumn in me industry k^] 


The best ^hot Im^st^pon in the industry keeps you 
productive with fast a nswers to tough questions. 



Working sample programs - both source and 
executable-gwe you a headstart on d^^^opment. 



Comtrol not only gives you a great serial conrt r. 


We give deve 


to do great things. 


The Hostess i multiport serial controllers are more than just developer conbt>ller is available with an external debug switch and reset 

great controUer cards. TTieyre also toolboxes. And they^re packed with switch which allows you to reset the controller without ’’powering down" 

all the tools developers need to complete their application as quickly and the PC. And there's still more: For fast answers to tough questions we 

painlessly as possible. All at no extra chaige! hotline in the business and a Registered 

The Developer’s Toolkit begins with a Programmer's Developer’s Program 

Reference Manual which contains over 200 pages of detailed which provides 

technical infonnation about programming the controller. You support designed 

also receive working sample programs on diskette—in binary especially for the 

and source—in C or assembly as appropriate. The Developer's /“developers. 

Toolkit also includes two firmware resident debuggers to help LC/f / ILl C/f To get more information on Comtrol products and tools: 

debug your control programs—"on the board”. And a special a Comiol SysEems Company ^el 44 (0)844 261634 Fax 44 (0)844 261227 



2675 Patton Road, St. Paul, Minnesota 55113 (612) 631^7654 FAX (6l2) 631'S117 
Qomud Europe Ltd Kilk House, Chlmor Road, Thame, Oxfotdshite, OX? 3NU, England TEL 44 (0)844 36l634 EAX 44 (0)844 261227 
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INTERNATIONAL FEATURE 



Making Space for 
More Than Memory 

The new version of the PCMCIA standard offers more than just a memory upgrade path; 
Now even peripherals can sit in the credit-card-size slots 


MARTIN BANKS 



A Card Full of Memory 

Conceptually, the PCMCIA card is remarkably 
simple. It is about the size of a credit card and as 
thick as three or four of them stacked together. 
The objective for the card has been to create a 
device that can fully and uniquely exploit the 


T he emergence of the PCMCIA over the last two years 
has opened up what may prove to be the most impor¬ 
tant development in personal computing since the ar¬ 
rival of the IBM PC 11 years ago. The move toward a 
standard implementation of an add-in card architecture for 
personal computers of all sizes is set to create a whole new 
range of applications of hardware and software technology. 
The PCMCIA-standard card, which started life at the end 
of 1989 with the formation of the PCMCIA, has made a 
small impact in the limited world of the palmtop. To take 
this impact at its immediate face value, however, is to under¬ 
rate the standard's potential. Although most palmtops have 
sold moderately well, their capabilities to date have been 
limited. 

The palmtops’ limitations have been the re¬ 
sult of the suppliers* idea to build a personal 
computer analogy in a palmtop form factor. 

Here, the PCMCIA card, along with propri¬ 
etary cards and those designed to the JEIDA 
standard, was used to provide an alternative to 
hard disk storage. The limited capacity of the 
first of these cards, with perhaps only 2 MB of 
“disk analogy” available, coupled with a rela¬ 
tively high price per megabyte, inhibited the 
practical application of these machines. 

The relative failure of those early palmtops 
has been countered over the last year by the suc¬ 
cess of Hewlett-Packard* s 95LX, which uses 
PCMCIA cards. The HP system demonstrates 
one of the technology’s key advantages and 
points to its potential for the future. 


capabilities of semiconductor devices. The card is built 
around a connector architecture that will be standard and 
flexible. By standardizing, a large number of suppliers can 
devise cards of their own, all of which will work in a wide 
range of computers that comply with that standard. By mak¬ 
ing the architecture flexible, the suppliers can tackle various 
applications. 

The earliest use of PCMCIA cards was for memory de¬ 
vices. Semiconductor RAM, ROM, and diverse program¬ 
mable-memory technologies have subsequently been used in 
a growing variety of applications, with the applications soft¬ 
ware companies now starting to exploit them as a medium 
for their products for the palmtop marketplace. 

continued 


ILMJSTHATION FllCHAm) SHAOHAAA © 1S92 


MAY 1992 • B Y T E 84IS-47 













MAKING SFACE 



Version 2.0 of the PCMCIA standard, 
formally announced last September, ex¬ 
tends the capabilities of the card archi¬ 
tecture to incorporate I/O interfacing. 
Thus, systems designers not only have 
memory cards available for tasks such as 
on-line storage but also have the option of 
using the card architecture as a means of 
connecting a system to other external de¬ 
vices. This option has significant poten¬ 
tial in the palmtop marketplace, where 
any form of I/O normally requires the 
use of several large and inconvenient ex¬ 
ternal expansion boxes. But simple pas¬ 
sive connection to other peripherals 
(e.g., printers) or other computer sys¬ 
tems is only part of what the PCMCIA 
standard can theoretically offer; intelli¬ 
gent, coprocessor-based I/O capabilities 
can also be built into the cards if they are 
required. 

Developments in semiconductor de¬ 
sign and process technology are key to 
the PCMCIA’s potential. Memory de¬ 
vices, such as RAM chips, are now avail¬ 
able with 4-Mb capacities; however, de¬ 
vices with 16-Mb capacities from the 
leading semiconductor companies are al¬ 
ready at the sampling stage, while plans 
are in hand for devices with 64-Mb ca¬ 
pacities. When chips are coupled in 
arrays within a PCMCIA card, relatively 
high-capacity storage devices can be pro¬ 
duced. For example, SunDlsk (Santa 


ACTION SUMMARY 


As the specification for 
PCMCIA has widened to in¬ 
clude peripherals, the gener¬ 
al utility of the interface has 
significantly increased. More 
manufacturers will now be 
supporting the standard as it 
gives a common interface for 
ROM-based applications, ex¬ 
panded memory, and perfph* 
erals. In addition, notebooks 
and palmtops can now in¬ 
clude a nonproprietary ex¬ 
pansion capability for which 
there are an increasing num¬ 
ber of peripherals. 



Clara, CA) claims to have the highest- 
capacity cards currently available, offer¬ 
ing 15 MB. According to John Reimer, 
president of the PCMCIA, you can con- 
figuie these cards to appear like an IDE- 
standard hard drive to a personal com¬ 
puter running MS-DOS. “We expect to 
see cards offering 20- to 25-MB capaci¬ 
ties by next year,” he said. 

The fundamental problem with RAM, 
of course, is that it requires constant re¬ 
freshing. While attached to a personal 
computer, the card does not represent a 
significant problem, but once you re¬ 
move it, maintaining data integrity de¬ 
mands battery backup. This is normally 
in the form of a small, replaceable lithi¬ 
um battery built into the card, powering 
the on-board refresh logic. 

Memory in a Flash 

While an adequate technical solution to 
the problem, battery backup is not ideal. 
The trend now is toward using flash- 
memory technology, which is a variation 
of EEPROM technology, to produce a 
nonvolatile memory device that needs no 
battery backup. The trade-off is primari¬ 
ly in storage capacity. Intel, a leading 
developer of flash-memory technology, 
now has three card sizes available, offer¬ 
ing 1,2, and 4 ME, respectively. 

Other areas of trade-off include the 
way in which MS-DOS manages a flash- 
memory card. Flash-memory devices 
can now be erased only as a complete 
chip rather than as individual data ele¬ 
ments. This makes file management 
under MS-DOS somewhat difficult, as 
you can store a file across more than one 
chip in a card, with sections of the file 
taking only a portion of a chip’s total ca¬ 
pacity. If the rest of that capacity is as¬ 
signed to a different file, it is impossible 
to selectively erase an individual file. 
Several companies, including Microsoft, 
Databook, and SCM Microsystems, have 
come up with alternative solutions for 
this problem. 

Microsoft’s solution is its Flash File 
System (developed jointly with the U.K. 
palmtop manufacturer Psion), which lets 
you view memory as several variable- 
size blocks identified by a separate list of 
pointers. To update a file, the current 
block(s) containing the outdated file is 
marked as invalid, and the updated file 
is rewritten elsewhere. Once the entire 
memory card is full, with both current 
and outdated files, the current files are 
written toanotherdevice, and the outdat¬ 
ed files are erased. This process has an 
obvious impact on the flexibility of the 
card; however, for many palmtop appli¬ 
cations, the number of file modifications 


between connections to a host machine 
may well be relatively small. 

The Databook solution is to view the 
memory card as rewritable EPROM stor¬ 
age on which a DOS file allocation table 
can be written when you first install and 
format the card in the system. Once the 
card is formatted, however, the file 
structure is fixed, and you can only 
change it by reformatting the entire card. 

The SCM solution uses concepts de¬ 
veloped for backup routines, with the 
memory card partitioned into individual 
chips that are subdivided into 512-byte 
sectors. Each sector carries a state indi¬ 
cator showing whether it is free, erased, 
or in some other state. The state indicator 
marks sectors that are modified during a 
file update as erased, and the modified 
sector is then written to the next available 
free one. Each card has backup chips 
built in. As individual chips become full 
with redundant data, their valid sectors 
can be written to backup chips, which 
have other sectors that the state indicator 
marks as free for system use. The used 
chips become backups after the data on 
them is erased. This approach is said to 
be effective during operation, but it im¬ 
poses a greater management overhead. 

It is possible to use such memory cards 
as an alternative to magnetic diskdrives, 
and in some palmtops, this is already the 
case. Despite semiconductor companies* 
drive to lower the unit price of memory 
devices while, at the same time, increas¬ 
ing their capacity, there is little evidence 
that there will be any crossover point in 
the cost per megabyte stored between the 
two technologies. Disk technology con¬ 
tinues to develop, and it will keep ahead 
on a cost-per-megaby te basis for the fore¬ 
seeable future. It will, for example, be 
some time before PCMCIA-standard 
cards can beat the current $15-per-mega- 
byte end-user price that Conner Periph¬ 
erals claims for its 2 ^-^-inch-diameter 
drive units. 

Rather, as Reimer suggested, factors 
other than the cost per megabyte will 
guarantee the PCMCIA technology its 
place as an alternative to hard drives. For 
example, the technology has an obvious 
place where battery life is an issue, for 
solid-state memory consumes far less 
power than does any physically rotating 
technology. Probably the most signifi¬ 
cant factor, however, is ruggedness and 
durability. 

“We are reaching a point in the de¬ 
velopment of palmtop and pen systems 
where users will realize that the data 
their machines hold is more valuable 
than the specific machine holding it,” 
Reimer said. “The systems will be used 
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MAKING SPACE 



to gather data during a day*s work and, 
in the nature of smailer, hand-held de¬ 
vices, the chance of them being dropped 
or damaged will increase. There will be 
a growing need for the data to be stored 
in a recoverable form, which is what 
PCMCIA cards offer. They can with¬ 
stand a fall equivalent to up to 500 g, the 
equivalent of being dropped from 8 feet. 
This means that even if a PC breaks, the 
card can be placed into another machine 
and used, with the data still intact. ” 



Selling Applications on ROM Cards 

The PCMCI A*s executive director Bren- 
don McGuire stressed that the PCMCIA 
standard is to be seen as an enabling 
technology, the capabilities of which 
‘'stop where your imagination stops,” 
One opportunity that Lotus Development 
identified is combining memory with ap¬ 
plication code. The company has ported 
its l“2-3 spreadsheet onto a PCMCIA 
card with some success, particularly in 
the joint venture with HP that produced 
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the 95LX, “The next stage in the devel¬ 
opment of the market for PCMCIA tech¬ 
nology,” McGuire said, “is to promote 
other applicatious developers to follow 
the lead of companies like Lotus into 
porting their applications to the format. ” 

This is something of a chicken-and- 
egg situation for the systems producers 
and the applications providers. Each is 
waiting for the other to move to expand 
the marketplace before making its own 
move, although McGuire believes that 
the experience of Lotus and HP shows 
what can be achieved. He expects to see 
more collaborations of this type address¬ 
ing other vertical-market sectors. 

PCMCIA 2.0 allows developers even 
greater flexibility. As the application is 
stored in ROM, it is a waste of the com¬ 
puter's limited resources to reload it into 
system memory. Thus, PCMCIA 2,0 
provides support for Execute In Place 
(XIP), which lets applications run direct¬ 
ly from the ROM card they are shipped 
on. This not only saves system resources 
but also adds an extra level of software 
protection. Applications could be devel¬ 
oped so that they would run only from 
the original ROM card, thus preventing 
illegal copying. 

Providing applications in this format, 
however, only touches the surface of this 
potential. Some significant develop¬ 
ments, both political and technological, 
are expected as a result of the revision of 
the PCMCIA standard. 

On the political front, the PCMCIA 
and JEIDA standards came together. The 
PCMCIA 2.0 and JEIDA 4.2 are now 
functionally compatible in most regards, 
as well as physically interchangeable. 
The prime difference between the two is 
that the PCMCIA standard handles I/O 
tasks as well as memory addressing, 
while the JEIDA standard makes no spe¬ 
cific recommendations, without preclud¬ 
ing its inclusion, either to PCMCIA stan¬ 
dards or as a proprietary design. 

Although the PCMCIA and the JEIDA 
will continue to exist separately, there is 
now, according to McGuire, strong coop¬ 
eration between them, with both parties 
committed to working together to map 
out a joint f uture for the technology. The 
PCMCIA and JEIDA standards are now 
100 percent compatible, McGuire says. 

One reason for keeping the two organi¬ 
zations separate is that the market for 
such cards and the technology to develop 
them are still in their infancy, said 
McGuire. The specification of the stan¬ 
dard is, however, open and flexible, and 
he expects users to start demanding more 
functionality from it over time. Japanese 
and Western users may demand different 
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A here is now 
cooperation between 
the PCMCIA and 
the JEIDA, with both 
parties committed 
to working together. 


features extending the base specifica¬ 
tion, and the two ofganizatioas give the 
scope to allow for and control that si¬ 
tuation. 

The Ins and Outs of Version 2.0 
For the PCMCIA specification, the tech¬ 
nical development is in the addition of an 
I/O interface as an integral part of the 
card architecture. In the memory-only 
interface and the I/O- and memory-card 
interface versions of the PCMCIA 2.0, 
there are 68 pins. However, in the latter 
version, 10 of the 68 pins are different: 
Pin 16 becomes the interrupt request in 
the I/O card; pin 18 becomes the pro¬ 
gramming and peripheral voltage-supply 
line; pin 33 detects when the I/O port is 
16-bit; pins 44 and 45 become I/O read 
and write, respectively; pin 52 becomes 
the second programming and peripheral 
voltage supply; pin 60 becomes the in¬ 
put-port acknowledge line; pin 61 be¬ 
comes register select and I/O enable; pin 
62 changes to audio/digital waveform; 
and pin 63 identifies when card statuses 
have changed. 

The I/O registers may be either 8 or 16 
bits wide, with the card activating pin 33 
to signal the 16-bit-wide register to the 
system. It is possible to work with 16-bit 
operations on 8-bit I/O ports in the same 
way that personal computers that use the 
ISA-bus structure work—by dividing the 
operation into two consecutive 8-bit op¬ 
erations. 

Cards can be designed to rely either on 
the host system entirely to determine 
when a card is selected, or on sharing the 
task with the host. In both cases, the host 
uses a card’s on-board card-information- 
structure data, which tells the host what 
address decodings the card can be con¬ 
figured to perform. Using this informa¬ 
tion, the host then sets the card’s con¬ 
figuration registers. In this way, it is 
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possible to design cards that emulate ex¬ 
isting peripheral systems, particularly 
those that work to fixed addresses. 

The difference between the memory- 
only interface and the I/O- and memory- 
card interface versions is that the system 
needs to configure the latter before the 
I/O interface can become active. Using 
the data in the card information struc¬ 
ture, the system decides what the best 
configuration for the card should be rela¬ 
tive to its hardware and software capabil¬ 
ities and the requirements of other cards 
concurrently installed. If no configura¬ 
tion is possible, the system rejects the 
card. 

The PCMCIA sees the availability of 
this I/O-interface capability as opening 
up the full potential of the card tech¬ 
nology. According to McGuire, several 
peripherals manufacturers are working 
on fax/modem cards to the PCMCIA 2.0 
standard, and he is aware of at least one 
LAN interface card under development. 

These developments demonstrate well 
the potential that the standard’s new ver¬ 
sion offers for diversity of application 
using the technology. McGuire expects 
to see a wide range of developments simi¬ 
lar to the fax/modem and LAN interface 
cards, particularly as manufacturers 
overcome the problems associated with 
palmtops—namely, the mass of add-ons 
needed to connect the systems to other 
external elements. 

The fact that the PCMCIA standard is 
becoming more widely accepted is ex¬ 
pected to prompt many notebook PC 
manufacturers to include the technology 
in their offerings this year. (Toshiba has 
taken the lead in this area by including a 
PCMCIA interface on its 172(K)SX ma¬ 
chine.) This will be not so much as a disk 
alternative as for its standard I/O inter¬ 
facing capabilities, using the many third- 
party standard cards expected to appear. 

McGuire also expects to see third- 
party card suppliers moving toward the 
development of bus-master cards similar 
in concept and capabilities to the devices 
now being offered for the EISA and the 
Micro Channel architecture. These are 
some way off as yet, but the capabilities 
of semiconductor technology, coupled 
with the fact that the PCMCIA approach 
is centered on exploiting those capabili¬ 
ties, make such a prospect not only a cer¬ 
tainty for the future but also an interest¬ 
ing prospect, m 


Martin Banks is a freelance writer based 
in the t/.X. and is a regular contributor 
to PC Week. He can be reached on BIX 
c/o **editors ” or on Internet m banksie® 
cix. compulink. co. uk. 
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dBsee 3.0 


The Standard CASE for Clipper 


dBsee is a complete Project Development environment. 


Allow the interactive definition of protoiipe and generate the tailored source code and 
documentation with a 90% cut of time and costs. Define a standard methodology for 
application generation, maintenance and documentation of real world business application 

Clipper comunity needs more than a compfler and a lot of tools. 



is a powerful! and easy to start system for speeding up your 
software production : dBsee 3.0 


Advantages using dBsee are: 

-Possibility of designing the whole 
application interactively. 

-Data entry screen can be desijped 
up to 65.000 rows pw 65.000 co¬ 
lumns 1A highly sophisticated scre¬ 
en painier allowing the insenion of 
data ei^ screen fields coming 
from diftoient data bases, genera¬ 
tion of automatic look-upSe ai^ muld 
relations directly desigiung the rda- 
led objftx The memodology 
adopted is based on the entity re- 
ladonship model. 

-A specific Lookup Tobies Manager 
concentrating on a single file all 
differeni structured tables for 
lookups managing automatic data 
entry and data search. 

-Object programming. A libraiy 
of over lOO engmeered modules is 
supplied with oBsee for supporting 
user interface, video and printer 
drivers, data entry, reciarsive 
windowing, and a long list of 
utility functions. 

-Template Language. Thanks to 
new dBTL { dBsee Template 
Language), which has same CUpper 
language sintax, one can generate 
any kma of source code programs. 


Call 0039J23.922066/924239/925356 
or Fax 0039JZ3.925208 for more 
information or tree demo disk 


More than 150 templates are available in order to 
most sofisticated procedures. 

-Reverse Engineering. dBsee uniqueness is possibility of 
manual intervention on source code by adding lines of 
program without losing these changes when generation 
takes place , By activatuig the reverse engineering process 
the changes made by adding new command lines will be 
identiried and memorized so dial in successive generations 
their relocation will automatically be carried out 

Circle 47S on Inquiry Card. 

dBsee 3.0 suppoit: Summer ’87, Clipper 5.01, RTLink, Blinker. 


It^ian Software Agency sti 
Torino. 2 28042 Baveno (NOMTALY 
- 922066 -924239 - 926356 
FAX (0039) 323 - 925208 


Reducing development time 
by 90% 

Defining standard development 
methodology 

Producing source code and 
documentation 


THE CASE FOR CLIPPER 


. Sillying maintenance support 
with reverse engineering 

. Easy to learn and use also for 
non Clipper experienced 


: Clipper 

r SpicinGst 


Copyright Italian Software Agency - dBsee Nantuket - Clipper, AH product names and tademaiks arc the pTOpcfty of their respective owners. 











We’ve got the power 
behind the play 



Inspired by traditions of excel¬ 
lence like Bu Dal Hsl AGC 
developed the Powerplay line of 
computers to give you the 
highest quality and most 
versatile systems available, 
Versatility means you can match 
any 286, 386SX, 386DX, 
486SX, 486DX, P24 CPU 
with any Tower, Semi-Tower, 
Mini-Desktop, Desktop, Slim- 
Desktop case to give you a 
system perfectly tailored to your 
computer needs. But like the Bu 
Dal Hsl performance, the 
Powerplay line represents only a 
small part of AGC’s total ser¬ 
vice, Years of advanced R8iD, 
uncompromising quality control, 
and experienced technical 
support unite to guarantee you 
the best show in town. 
Powerplay gives you the power 
to play. 


Symbol of 

The Chinese hand 
puppet Bu Dai Hsi has 
been a symbol of 
tradiflon, as well as 
entertainment, tor 
oenturies. Talented 
performers use these 
beautiful puppets to act 
out legendary tales, but 
they are aniy one part 
of this intricate art 
form. Behind the 
scenes are set design¬ 
ers, historians, sound 
effects and skilled 
craftsmen that 
handmake every 
puppet, Only with the 
power of their com¬ 
bined talents and 
dedication has the Bu 
Dai Hsi performance 
thrived for hundreds of 
years. 


Tradition of Excellence 


COMPUTEX ’92 

B{X)th No; 

D0002-0006 
D0101-0105 
June 5-9,1992 




pOJUERpL/IV SERES 


AGC ELECTRONICS CORPORATION - MAIN OFFICE 16th Floor, Number 109, Min-Sieng EasI fload, Sec. 3, Taipei, Tawan, 10446. RepuWic d Chira. Telephone: (S86)-2-71B-191S (Rep.) 
Facsimile: (Sd6i]-2-713-1B08/9 CACHING TECHNOLOGY CORPORATION- USA OFRCE 1250 North Lakeview Avertue, UrtitQ Anaheim, Caliivnia 92307 United Statea of Am»ica. Telephorte: 
(714)-777-2818 Facarrie: {714)-777-3608 AGC ELECTRONIC GmbH - GfflMANY OFFICE Halskestr, 24 W-4030 Ratingen-Tretertoroich, Gemaany Tetechone; (02102^90)0 Fajamile; (02102HS«21 
AGC ELECTRONIC CORPORATION - S.A. SPAIN OFFICE Calle General Peron No. 32 Planta Baja Comerdal 23020 Madrid; Spain Tetephore; (91)-556-8890 Facsimile: (91)-556-8723 

Circle 411 on Inquiry Card (RESELLERS: 412). 



























INTERNATIONAL RESOURCE G UIDE 
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Realistic 3-D Rendering 
and Volume-Imaging Software 

Below are listed, by eounCry, intenutmiaL distrLbutors aH the MS. nrodocts mentioiiesd in this issue's 
State of (be Art seetioa m ^D: The Nett Generation of Graphics. 



AUSTRALIA 


America S mall Business 
Computers, Inc;.; 

Software Suppliers 

61-2-8881955 

fax: 61‘2-^8887965 

Clrdw 1164 on Inquiry Card. 

MacroMind Paracomp, tnc.; 
Fimiware Design 
61-47217211 
fax: 61^7217215 

Cirda 1177 on Inquiry Card. 

Matrox Electronic Systems 
Ltd.: 

MACE 

61-2-6385166 

fax: 61-2^385914 

Cirdo 1178 on Inquiry Card. 

Modern Medium, Inc.: 
CADLine Ply. Ltd. 
61-3-6291911 
fax: 61-3-6143679 

Circto 1180 on Inquiry Cord. 

Pixar: 

InfoMagic Pty. Ltd. 
61-2-9751044 
fax: 61-2-9751350 

Cirdo 1181 on Inquiry Cord. 


Schroff Development Corp*; 
Lexan International Pty. Ltd. 
61-2-6872664 
fax: 61-2-6872509 

Circle 1184 on Inquiry Card. 

Silicon Beach Software, Inc.: 
Aldus Australia 
61-2-9830021 
fax: 61-2-4495105 

Circle 1185 on Inquiry Card. 

Specular International: 

Smart Technology Pty. Ltd. 

61-2-9050050 

fax: 61-2-9050991 

Circle 1188 on Inquiry Cord, 

Thomson Digital Image: 
Definitive Image Tech 
61-3-3299022 
fax: 61-3-3283461 

Circle 1193 on Inquiry Cord. 


AUSTRIA 


MacroMind Paracomp, Inc.: 
PowerPublishyComputers 2000 
43-222-5056411 
fax: 43-222-5065549 

Cirde 1177 on Inquiry Cord, 


Matrox Electronic Systems 
Ltd.: 

Bacher Electronics GmbH 

43-222-8135636 

fax: 43-222-834276 

Cirde 1178 on Inquiry Card, 

Mira Imaging, Inc,: 
MuitiMedia House 
43-316-574650 
fax: 43-316-574486 

Circle 1179 an Inquiry Card. 

Wxar: 

PowerPublish 
43-222-5056411 
fax: 43-222-5055549 

Circle 1181 on Inquiry Cord, 

Silicon Graphics, Inc.: 
Philips Data Systems 
43-1-601022846 
fax: 43-1-501022813 

Circle 1186 on Inquiry Card. 


BRAZIL 


American Small Business 
Computers, Inc.: 

Classe A Empreendimentos e 
Comercio Ltda. 

55-11-5313581 

fax:55-11-5354385 

Circle 1164 an Inquiry Card, 

Silicon Beach Software, Inc.: 
MultiSoiucoes Informattca S/C 
Ltda. 

55-2126355 
fax: 55-2106294 

Circle 1185 on Inquiry Card, 

Silicon Graphics, Inc.: 

CDB Computadores 
55-11-2568390 
fax: 55-11-2564718 

Circle 1186 on Inquiry Cord. 


DENMARK 


American Small Business 
Computers, Inc.: 

Intersoft Ltd. 

45-53-512014 

fax:45-53-513022 

Circle 1164 on Inquiry Card, 
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INTERNATIONAL RESOURCE GUIDE 


Laptop SCSI Hard Drives 

connecting to the parallel port 


Half Shell size 1.4''x5.5"x7.5" weight 2.5 lb 
Hermit Crab 2.8"x5.5"x7.5" 4 lb shock protect 
w/harci drives -lowpower 40MB to 200MB $429 
A-Hivejr size 2.2”x7.1'’x7.1" weight 4 lb 
A-Hive size 4.3"x9.6"x9.9'' weight 11 lb 
Hard Drives 40MB to 3,4GB from $489 

Tape Drives 155MB to 8GB 

Cartridge Drive 44MB to 88MB $719 
CD-ROM & Optical Drives 

also Workstations SCSI Drives 



Tulin Technology Tl'1:408-432-90.s7 

2156H OToolu Ave.. Sail Jose, CA 951.31 Fax;408-94.3-0782 



nf\ \D\Dm 


vjvr rti\rujiv/ 


WITH CORELpP/flf//" WVk 

VENTURA® 3.0 GEM® 



AL^RASSAM AL^ARABI 

Is an add on to Corel Draw® that let you draw, paint, type 
teKt from arable font libralries, apply stunning effects, output 
on laserprinters & imagesetters the ARABIC WAY. 


ARABIC PUBLISHER 




To Get High Quality Arabic DTP. 

No extra training is needed. Just use Ventura 
Publisher® the everyday way to make Professional 
Documents in ARABIC or FARSI. Vowels & Accents, 
automatically placed to get the best position. Automatic 
ligature selection. Intermix Latin with Arabic or Farsi. 
Large font libraries. Import text from popular ARABIC or 
_ FARSI word processors.., _ 

Write to: LAYOUT Hd, 8 Atho Street, #40t Nicosia CYPRUS. 
Fax: (357) 2 448326 or (961) 9 936439, Ph: (357) 2 366484 


rs 

rt? 


iTi 

n, 








of BaftwoTH Ine. Gem b froaerrioiK Of OOircl Tls«afCfii 






fk Ctmf Draw m rtfliSWid of Coref SjplHFia 









MacroMtnd Paracomp, Lnc.: 
MikroGraf A.p.S. 
45-86-150777 
fax: 45-86-150577 

Circle 1177 on Inituiry Cord. 

Matrox Electronic System!i 
Ltd.: 

JAJ 

45-42-918888 
fax: 45^2-918485 

Circle 1176 on Inquiry Card. 


FRANCE 


American Small Business 
Computers, lnc.; 

American Small Business 

Computers Europe 

33-1-45206540 

fax: 33-1^5206539 

Circle 1164 on Inquiry Card. 

MacroMind Paracomp, lnc.; 
P“lngenierie 
33-1-47404000 
fax: 33-1-47464030 

Circle 1177 on Inquiry Card. 

Matrox Electronic Systems 
Ltd.; 

Metrologie 

33-1^7906240 

fax:33-1-47905947 

Circle 1176 on Inquiry Cord. 

Mira Imaging, Luc.; 
IDESSYS 
33-1-47403299 
fax: 33-1-47400057 

Circle 1179 on Inquiry Cord. 

Modern Medium, lnc.: 
Computer Advance Design 
33-148993850 
fax: 33-142073226 

Circle 1180 on Inquiry Cord,. 

Pixar: 

Abvent S. A. 

33-143950505 
fax: 33-1-43950364 

Circle 1161 on Inquiry Card. 

fkifthnage, lnc.: 

Softimage France 
33-1-40677557 
fax: 33-144179287 

Circle 1187 on Inquiry Cord, 


GERMANY 


American Small Business 
Computers, lnc.: 

Niedermeier Data Systems 

49-80-393050 

fax: 49-80-393078 

Circle 1164 on Inquiry Card. 

Byte by Byte Corp.: 

Xenoveo 

49-69-625412 

fax:49-69-6032216 

Circle 1168 on Inquiry Cord. 

Ithaca Software: 

Tech Soft GmbH 
49-30-4019001 
fax: 49-30-4019007 

Circle 1175 on Inquiry Cord. 

MacroMind Paracomp, lnc.: 
Access Computers 
49-89-420060 
fax:49-8942006110 

Circle 1177 on Inquiry Cord. 

Matrox Electronic Systems 
Ltd.: 

Ernst Rauscher GmbH 
49-89-878061 
fax: 49-89-873196 

Circle 1178 on Inquiry Card. 

Mira Imaging, lnc.: 

Control Graphic 
49-2631-540% 
fax: 49-2631-52934 

Circle 1179 on Inquiry Card. 

Modern Medium, Inc.: 

Stohr & Sauer GmbH 
49-2407-5071 
fax: 49-2407-18899 

Circle 1180 on Inquiry Card. 

Softliuage, lnc.: 
VGA-Systemloesungen GmbH 
49-80-626500 
fax: 49-80-626566 

Circle 1167 on Inquiry Card. 

Specular lutemationaU 
Kodiak Multimedia 
49-72 L856463 
fax:49-721-856863 

Circle 1188 on Inquiry Card. 


ITALY 


American Small Business 
Computers, lnc.: 

Mind S.r.L. 

39-35656700 

fax:39-35656701 

Circle 1164 on Inquiry Card. 
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Circle 464 on Inquiry Card. 










































/OURCE 


MAINBOARO SERIES: 

OPTI 486 SX/DX 
ETEQ 486DX 
C&T 386-33/40 
HT18 386SX-16/20/25 
HT12 286-16/20 






TAIPEI COMPUTEX ’92 
BOOTH NO. Cl 100 
Cl 102 
Cl 199 


IS N0.1 


Sixty-six percent of the world’s PC 
mainboards are MIT (Made In 
Taiwan). Combining reasonable 
pricing, high quality, and complete 
service, Taiwan mainboards have 
earned their sustained international 
acclaim. 


Over the years, Eversource 
International Corporation has 
established itself as one of Taiwan’s 
premiere mainboard Manufacturer. 
From initial design to after service, 
nothing is neglected. We aim for a 
zero-defect record in production and 
perfect service in customer relations. 


Eversource International employees 
have a sense of pride and 
responsibility in their work. It is 
through constant improvement in 
customer and employee relations 
that product advances are made. At 
Eversource International, we aim to 
make tomorrow better than today. 


Headquarters 

EVERSOURCE INTERNATIONAL CORP. 

6F-6, NO. 3, WU-CHUAN 1 RD., (WU-KU INDUSTRIAL DISTRICT) HSIN-CHUANG CITY. TAIPEI, TAIWAN, R.O.C. TEL: 886-2-2992875 FAX: 886-2-2993160 • 2993553 


Branch in USA 

EVERSOURCE INTERNATIONAL (AMERICA) INC. 

528 WEDDELL DRIVE SUITE 03 SUNNYVALE CA 94089, U.S.A. TEL: 1-408-7450462 • 7450471 FAX: 1-408-7450827 


Branch in Europe 

EVERSOURCE INTERNATIONAL (HOLLAND) 

STRAWINSKYLAAN 1625,1077 XX AMSTERDAM, HOLLAND TEL: 31-20-5753115 FAX: 31-20-5753114 


CircU 468 on Inquiry Cord. 
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QuickView Plus 


Document Imaging 

QuickView Plus is the first 
product to put the power of 
document image processing 
into your hands> Whether you 
use our QV Manager database 
or your own application to 
control QuickView Plus, you 
will see results immediately. 

This product allows for 
seamless integration on 
networks and stand-alone PCs. 
Using industry standard 
equipment and databases, you 
can scan, display, print and 
FAX without sacrificing 
performance- QuickView Plus 
is the answer to all your image 
processing questions. 


Powerful 
Flexible 
ResuUs 
Success 
Effective 
Creative 
Painless 
Compatible 
Intelligent 
Configurable 
Complete 
Sophisticated 
High-Speed 
Simple 
QuickView Plus 


QuickView Plus integrates with Clipper, DataFlex, 
dBASE^ Paradox, etc. 

QuickView Plus is just one of a family of products that 
delivers text, sound and image processing to your 
applications. 

Seabreeze Engineering Associates, Inc* 
Altamonte Springs, Florida USA 
407/33 M996 * FAX 407/331-1589 



CALL USA BY MODEM FOR ONLY it 
$12 PER HOUR!! 


— Through i-Corn you can call any online system in the USA, 
incl. CompuServe, BIX, Delphi. fAZl Rusty'n'Edi, Channel T, 
Eagle's Nest, etc.... 

— ... and company associates, friends, and others. 


i-Com has direct access from: 

Austria, Belgium, Denmark, France, Germany, Italy, 
Netherlands, Sweden, Switzerland, UK 
Soon also in Finland, Norway. Spain. 


SEE DUR DEMO SHOW FOR MORE INFO ... 


— Call +32 2215 8785 by modem to see our Demo Show. 

- Or fax +32 2215 8999 or call (voice) +32 2215 7130 for 
more information. 


Now in JAPAN 


Modem 03 3708-5540, 
Voice 03 3707-6920, 
Fax 03 3707-5681 



i-Com also operates Its own 683 where you cen get share ware 
pro gram s/files, play games, chah use E-mail and SlGs at your 
own leisure. 


j'Com. 4 Rue de Geneve B33,1140 Brussels, Belgium 


INTERNATIONAL RESOURCE GUIDE 


MicroMind Faracompt Inc*: 
Mode S.rX. 

39^522512828 

fax:39-522516822 

Circk 1177 on Imiulry Card* 

Matrox Electronic Systems 
Ltd*: 

3G Electronics 
39-2-55212483 
fax: 39-2-57301343 

Circk 1178 on Inquiry Card. 

Modern Medium, Inc*: 
Graphstudio SNC 
39^5-510586 
fax: 39-445-510993 

Qrck 1180 on Inquiry Card. 

Pixar: 

Elcom S.r.L. 

39-481-536000 
fax: 39-481-536001 

Cirds 1181 on Inquiry Card, 

SchrofF Development Corp,: 
Axon S.r.L. 

39-521-282447 
fax: 39-521-230022 

Circle 1184 on Inquiry Cord, 

Softimage f Inc.: 

Softimage Italy 
39-39-6057720 
fax: 39-39-6057727 

Circk 1187 on Inquiry Card. 

Thomson Digital Image: 
Techex S*r.L. 

39-2-66013400 
fax: 39-2-66013509 

Circk 1193 on Inquiry Card. 


JAPAN 


Byte by Byte Corp.; 

Image & Measurements. Inc. 

81-33-3653641 

fax: SI-33-3653646 

Circle 1168 on Inquiry Card. 

Ithaca Software; 

Famotik Ltd. 

81-33-52728861 
fax; 81-33-52728860 

Circle 1175 on Inquiry Card. 

MacroMlnd P8racomp, Inc,: 

Ergosoft 

81-33-3482121 

fax: 81-33-5894466 

Circle 1177 on Inquiry Cord, 


Matrox Electronic Systems 
Ltd.: 

Matrox Japan Liaison Office 

81-454729907 

fax: 81454729952 

Circk 1178 on Inquiry Card. 

Modern Medium, Inc.: 

TIA Tokyo 
81-33-7983606 
1^: 81-33-7983599 

Circk 1180 on Inquiry Card* 

Pixar: 

C. Itoh Techno-Science Co. 
Ltd. 

81-334199000 
fax; 81-334199239 

Circk 1181 on Inquiry Cord. 

Silicon Beach Software, Inc.: 
Sofei Company Ltd. 
81-33-2511195 
fax: 81-33-2559054 

Circk 1185 on Inquiry Card* 

Softimage, Inc*: 

Daikin Industries 

81-33-3448102 

fax:81-33-3448113 

Circk 1187 on Inquiry Card* 

Specular IntematJonal; 
Koyosha 
81-33-54795283 
fax: 81-334740560 

Circle TT88 on Inquiry Card* 

Thomson Digital Image; 
Nihon Itec K. K. 
81-33-2885521 
fax: 81-33-2885522 

Circle 119S an Inquiry Card, 


THE NETHERLANDS 


American Small Business 
Computers, Inc.: 

Comrac Systems B. V. 

31-25-0321388 

fax: 31-25-0321102 

Circle 1164 on Inquiry Card. 

Electro^g USA: 

Electrogig Nederland B, V. 

31-20-6233495 

fax: 31-20-6226801 

Circle 1172 on Inquiry Card. 

Matrox Electronic Systems 
Ltd.: 

Matrox Benelux 
31-3456-9741 
fax: 31-3456-9743 

Circle 1178 on Inquiry Card* 
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Circk 484 on Inquiry Card* 






















NO OTHER COMPUTER SHOW CAN HOLD A CANDLE TO 
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Be a part of this exciting moment in history 
as PC EXPO in New York ceiebrates a 
decade of growth and exceiience. For 
additional show information, call 
800-829-EXPO or 201-346-1400. 

June 23 - 25,1992 
Jacob K. Javits Convention Center 
New York 


Circle 417 on Inquiry Card. 
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THE ONLY SOLUTION TO PENBASE 
Windows! Unique New 5" x 5" 
graphics tabiet does Windows 
^nd a whoie iot more. 

The ACECAT graphics tablet gives you performance 

and versatility only of until now. All at a price that even your 

entry-level customers can 


New ACECAT 
tunity for you. 


S** X 5" graphics tablet will open windows’! 


ACECAD's line of digitizers; 12x12, 18x12, 36x48 in¬ 
cluding ACE-10 is a complete range of tools that will satisfy 
your present professional clients while helping you capture 
and serve new ones. Offering quality products with unique 
features, outstanding value and dedicated 
support, ACECAD is your best partner 
today for a more profitable tomor¬ 
row. Don’t les this window of 
opportunity close for you. 

Contact us today! 



ACEC^t^ 


ACE CAD ENTERPRISE CO.. LTD. R.O.C 
TEL:886-2- 2186699 
FAXJ886-^ 2182867 

ACECAD U. SL A. 

TE141-800-676-4ACE, 1406^55.1900 
FAX: 14064551919 



ACECAD HOLLANT3 — 

TEL.*0349536807 
FAX:OH95 34454 

ACEAD ENTERPRISE GMBH, GERMANY 

TEL:494027'»046 

FAX:4940274043 


Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKernel is a professional, high-performance, low-cost real-time multitasking kernel. It 
runs under MS-DOS and supports Microsoft C. Borland C-h-, Turtx) C++, and Turbo 
Pascal. RTKemel is a library you can link to your application. It lets you run several 
functions / procedures as parallel tasks. Join hundreds of satisfied customers who've 
been using RTKemel in the past three years. RTKemel offers these advanced features: 


pre-emptive, event- / mterrupt-driven 
scheduling 

number of tasks only limited by RAM 
task-switch time of approx. 12 (sees 
ona33-MHz486 

performance independent of the number 
of tasks 

use different priorities (changeable at 
run-time) to control your tasks 
time-slicing can be activated 
programmable timer interrupt rate 
high-resolution timer (approx. 1 ;sec) 
inter-task communications using sema¬ 
phores, mailboxes, and message-passing 
call DOS from any number of tasks 
without re-entrance problems! 


• activate tasks out of interrupt handlers 

• supports math coprocessor and emulator 

• supports C0M1 to COM4 
extensR>le to any number of COM ports 

• interrupt handlers for keyboard and COM 
ports included with source code 

• resident multi-tasking applications (TSRs) 

• keyboard, hard disk, floppy disk idle times 
usable by other tasks 

• runs under MS-DOS 3.0 to 5.0, DR-DOS, 
Novell, etc., or without operating system 

• ROMable 

• supports CodeView and Turbo Debugger 

• full source code available 

• no mn-time royalties 

• free technical support by phone or fax 


RTKemel-C (MSC 6.0, TC++1.0, BC++ 2.0) .. DM 700 (for source code, add DM 600) 

RTKemel-Pascal (TP 5.0,5.5,6.0).DM600 (for source code, add DM 500) 

For international orders, add DM 50 for shipping and handling. 

Visa, check, bank transfer, or COD (In Europe) accepted. 

Please call or fax for our free demo disk. 


KARSTEN PETERSEN 


Karollnenstrasse 32 • D-2aX) Hamburg 36 • Gemnory 
Phone +49 - 40 - 43 74 72* Fax -^49-40-4351 96 



Modern Medium, Inc.: 
Modem Medium B. V. 
31-20-6224480 
fax: 31-20-6224939 

Circle 1180 on Inquiry Card. 

Pixar: 

Promate Systems B. V. 

31-345020505 

fax:31-345018232 

Circle 1181 on Inquiry Card. 


SOUTH AFRICA 


MacroMind Paracomp, Inc.: 
Core Peripherals 
27-11-8034511 
fax: 27-11-8038859 

CircU 1177 on Inquiry Card. 

Schroff Development Corp.: 
Kinetic Technologies Pty. Ltd. 
27-11-3151819 
fax:27-11-3150783 

Circle 1184 on Inquiry Card. 


SPAIN 


American Small Business 
Computers, Inc.: 

Centroid 

34-3-2014801 

fax: 34-3-2022689 

Circle 1164 on Inquiry Card. 

MacroMind Paracomp, Inc.: 

H.S.C. Soluciones 

Informaticas 

34-1-2557900 

fax: 34-1-2563632 

Circle 1177 on Inquiry Card. 

Matrox Electronic Systems 
Ltd.: 

Unitronics 

34-1-5425204 

fax: 34-1-2484228 

Circle 1178 on Inquiry Cord. 

Modem Medium, Inc.: 
Arquing Soft 
34-5-4343505 
fax:34-5-4343112 

Circle 1180 on Inquiry Cord. 

Softimage, Inc.: 

Promovisa 
34-1-5352017 
fax: 34-1-5332166 

Circle 1187 on Inquiry Card. 

Thomson Digital Image: 
Clever Telecom S. A. 
34-1-4136113 
fax: 34-1-4136662 

Circle 1193 on Inquiry Card. 


SWEDEN 


Byte by Byte Corp.: 
Microtech A. B. 

46-8-7140501 
fax: 46-8-6410019 

Circle 1168 on Inquiry Card. 

MacroMind Paracomp, Inc.: 
Innographic A. B. 
46-8-987700 
fax: 46-8-293376 

Circle 1177 on Inquiry Card. 

Matrox Electronic Systems 
Ltd.: 

Micro Scandia A. B. 

46-40-216090 

fax:46-40-211730 

Circle 1178 on Inquiry Card. 

Modern Medium, Inc.: 

VBB Arkitekter 

46-60-169921 

fax:46-60-113007 

Circle 1180 on Inquiry Card. 


SWITZERLAND 


American Small Business 
Computers, Inc.: 

Cogeda S. A. 

41-21-294149 

fax:41-21-294135 

Circle 1164 on Inquiry Card. 

MacroMind Paracomp, Inc.: 

Comae 

41-56835640 

fax:41-56211305 

Circle 1177 on Inquiry Card. 

Matrox Electronic Systems 
Ltd.: 

Reiais Rohr 

41-1-8101067 

fax:41-1-8100491 

Circle 1178 on Inquiry Card. 

Modern Medium, Inc.: 
Techdata A. G. 

41-61-342727 
fax: 41-61-342552 

Circle 1180 on Inquiry Card. 

Pixar: 

Abvent HelveCAD S. A. 

41-37-634553 

fax: 41-37-634554 

Circle 1181 on Inquiry Cord. 

Schroff Development Corp.: 
B&S 

41-1-7202129 

fax:41-1-7202129 

Circle 1184 on Inquiry Card. 
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Circle 463 on Inquiry Card. 





















WHERE 


ON EARTH 


CAN YOU CALL US 




FOR AS LOW 


^OW you can connect with BIX. 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up CO 75% depending on your location. There's 


AS $20 
AN HOUR? 


no appltcation process. No character 
or packet fees. No extra charge for 
2400 baud. And you're billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on, and the world of BIX is at your fingertips. 



tTALY(gl3) 


BT Tymnet Access Information: {All amounts are US. dollars) 

AU$TRAUA (SZWhr): MELBOURNE (3)4I62M6; SYDNEY (2)290-3400 BELGIUM {$23/hr); BRUSSELS (2)725-5060 DENMARK (S23/hr): 
COPENHAGEN 31-18-63-33 FRANCE (l23/hr): PARIS (1)47719133. (1)46027003, (t)4602S7S0. (1)46025500; LYON (7)8478144 ITALY {S23/hr); 
MILANO (2) 66-90-30 04 NETHERLANDS ($23/hr)] ALKMAAR (72)155190; AMSTERDAM (20)6610094; EINDHOVEN (4902)45530; THE HAGUE 
(70)3475032. (70)3814641: ROTTERDAM (10)4532002 SWEDEN {$25/hr); STOCKHOLM (0)294782 SWITZERLAND {t2S/hr); GENEVA 
(22) 782-9329: ZURICH ( 1 ) 730-9673 UNITED KINGDOM (S20/hr): BIRMINGHAM (2f) 6326636; BRISTOL (272) 255392; CAMBRIDGE (223)845060; 
EDINBURGH (SCOTLAND) {31)3132172; LEEDS (532)341838; LONDON BaynarxJ House (71)4898571, Ealmg (81)5667260 GERMANY ($23/hr); 
COLOGNE (221)210196; FRANKFURT {69)666-8131. (69)666-4021; MUNECH (89)350-7603 


7b fearn mone about BfX see our other ad elsewhere in this magazine. 

























Cif<l»441 on Inquiry Cord (RESiLLERSi 442). 


Why spend 4 hours 
scheduling a 
1 hour meeting? 


CaLANdar schedules appointments in 
1 minute or less, notifies participents, keeps 
up-tO'date RSVPs and distributes agendas. 

Provides attached notes, 
forwarding, FYI copies, 
groups / pools, great 
reports and more! 

CaLANdar provides 
the best resource 
managerrent facilities 
avai table! 

Connectivity inctudes: 
WAN, eMaif and Sharp 
Wizard* links, satellite 
support and remote 
CaLANdar access. 

CaIANdar' 

\ MiCrts^WmiK Sflftwan; Pf 'diii:' 


Just listen to what our 
reviewers have to say! 

"CaLANdar is the easiesl-to- 
use PC package we instaiEed.*' 

Getting Gfoupa on Schedule 
BYTE S|»etember 1991 


Group Scheduling Power 

CaLANdar has more group and 
personal scheduling features 
than ANY of its competitors! 

Plus CaLANdar coordinates 
tasks, lets you exchange notes 
and communicates with industry 
standard eMail packages. 



Microsysfems Software, Inc. 

600 Worcester Road 
Framingham, MA 01701 

(508) 879-9000 

FAX 508/626-8515 


LIQUIDATION SALES 

• ALL PRODUCTS ABE NEW 

• PRODUCTS ARE SUBJECT TO 

AVAILABLE STOCK 

• PRICES ARE FOB USA 

PRODUCT 

UNIT 

MINIMUM 

PRICE 

ORDER 

IBM SOFTWARE 



MICROPRO WORDSTAR 2000 r.3.5 

65.00 

25 UNITS 

MICROPRO WORDSTAR v. 5.5 

65.00 

25 UNITS 

ASHTON TATE APPLAUSE II 

50.00 

25 UNITS 

XTREEPRO GOLD V. 1.43 

25.00 

100 UNITS 

SYMANTEC PC ANYWHERE IN 

50.00 

25 UNITS 

SYMANTEC JUSTWRITE v. 1.0 FOR WINDOWS 

75.00 

25 UNITS 

DIGITAL RESEARCH DR DOS v. 5.0 

45.00 

100 UNITS 

WINDOWS 3.0 (OEM VERSION) 

50.00 

25 UNITS 

REFERENCE SOFTWARE GRAMMATIK III 

15,00 

50 UNITS 

QUE SOFTWARE RIGHTWBITER 3.1 

15.00 

50 UNITS 

MACINTOSH SOFTWARE 



DELTA GRAPH V. 1.5 

45.00 

25 UNITS 

CE QUICK KEYS v. 2.1 (OEM VERSION) 

50.00 

25 UNITS 

CENTRAL POINT MACTOOLS DELUXE v. 1.1 

45.00 

25 UNITS 

HARDWARE & ACCESSORIES 



PRIMAX 3 BUTTON SERIAL MOUSE 

20,00 

60 UNITS 

GENIUS DYNA MOUSE PS/2. PAD, DR. HALO 

30,00 

25 UNITS 

COMPLETE PC FAX/4800 w/FAX IT 

90,00 

lOOUNfTS 

COMPLETE PC FAX/PORTABLE 

205.00 

100 UNITS 

COMPLETE PC COMMUNICATOR 

240,00 

100 UNITS 

FOR UP-TO-DATE PRODUCT LIST. PLEASE FAX TODAY 

FAX 510-376-0471 


AMERICAN BUYING S EXPORTING INC. 


1024 COUNTRY CLUB DRIVE. MORAGA, CALIFORNIA 94556 

1 TELEPHONE 510-376-7600 

_1 


INTERNATIONAL RESOURCE GUIDE 


TAIWAN 


Matrox Electronic Systems 
Ltd.; 

Chinatech Corp, 
8B6-2-9121545 
fax: 886^2^9126641 

Circle 1 T 70 on Inquiry Card. 

Modern Medium, Inc.: 
Macron Systems 
886^-2333758 
fax: 886^-2323090 

Circk 11BO on Inquiry Card. 

SchrofT Development Corp.: 
Starbridge Technology Corp. 
886-2-5910816 
fax: 886-2-5914190 

Circk 1 T 84 on Inquiry Card. 

Silicon Beach Software, Inc.: 
Acer Senek Softbank 
886-2-5010055 
fax: 886-2-5012521 

Circk 1185 on Inquiry Card. 

Sihcon Graphics, Inc.: 
HiTron Technology 
886-2-5958180 
fax: 886-2-5918614 

Cirela 1186 on Inquiry Cord . 

Thomson Digital Image: 
HiTron Technology 
886-2-5958180 
fax: 886-2-5918614 

Circle 1193 on Inquiry Card. 


U , K . 


American Small Business 
Computers, Inc.: 

DesignCAD U.K. 

44-628-38036 

fax: 44-628-770562 

Circle 1164 on Inquiry Card. 

MacroMind Paracomp, Inc.: 
Macromind-Paracomp Europe 
44-31-2265143 
fax:44-31-2204385 

Cirek 1177 on Inquiry Card. 

Matrox Electronic Systems 
Ltd.: 

Matrox Ltd. 

44-793-614(m 
fax: 44-793-614336 

Circle 1178 on Inquiry Cord. 


Mira Imaging, Inc.: 
TDS-Numonics 
44-254-676921 
fax:44-254-581574 

Circle 1179 on Inquiry Card. 

Modern Medium, Inc.: 
Source Two Ltd. 
44-895-824944 
fax: 44^895-822456 

Circle 1180 on Inquiry Card. 

Ptxan 

Computers Unlimited 
44-81-2008282 
fax: 44-81-2003788 

Circle 1161 on Inquiry Card. 

Schroff Development Corp.: 
Leonardo Computer Systems 
Ltd- 

44-734-753477 
fax: 44-734-756575 

Circle 1184 on Inquiry Cord. 

Silicon Graphics, Inc.: 

4GL Computing Ltd. 
44-31-2255977 
fax: 44-31-2201706 

Circle 1186 on Inquiry Card. 

Softimage, Inc.: 

Softimage U.K. 

44-488-73198 
fax: 44-488-73198 

Circle 1187 on Inquiry Card. 

Specular International; 
Gomark Ltd. 

44-71-7317930 
fax: 44-71-7361215 

Circle 1188 on Inquiry Card. 

Wavefront Technologies: 
Wavefront U.K. 
44-494-441273 
fax: 44-494-464904 

Circle 1198 cn Inquiry Card. 


fndusian itt th£ resource 
guide should nor be taken as a 
BYTE endorsement or recom¬ 
mendation. Likewise, omission 
from the guide should not be 
taken negatively. The informa¬ 
tion here was ^iieved to be 
accurate at the time of writing, 
bur BYTE cannot be responsi¬ 
ble for omissions, errors, or 
changes that occur after com¬ 
pilation of the guide. 
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Circle 414 on Inquiry Curd* 
























3§L GREAT iS'TWARE 4Sf!,» 

10 disks or more for IBM PCo^^"and CompatiWoe 1 to 9 disks 


BUSINESSMDME 

□Best DOS Utilities (4 (fi8k8)(35aO}-Coliection o( the best DOS utilities. 
□Brother's Keeper 5.0 (4 (f^X3^20)-Exceilent genealogy program 
□OanCAO 3-D (5 (fisks)(2860)-Superb. fuli leatured CAD! (CGA) (HD) 
□FonnGen/FonTtFl (2 disks)^40)-Oeate and/or till out any form 
□ Image Print 4i) (2 disl(sK3220)-fdncy fonts on dot matrix printers! 
□Meailaster 6.31 (2disia)(3160)-Rectpe filer with 12(XK recipes (HO) 
□Orine &bte 5 (14 disi6K3170)~KJV Bible. GreeMiebrew lexicon. (HD) 
□Pri n tPartner (2 (i8ksK3260)-MaKe great banners, signs, calendars, etc! 
□Resume Croalors (2(f8l6)(3270)-A great help in finding a better job. 
□Screen Savers lor DOS (2 (isl6)(4790)-Collectlon of great btankers. 
□Vaccines & Virus Killers (4 (islBK3510)“P^ect)on from 9(X)+ viruses. 
□DOS Tutorials (3 di8ksK1490)-AII about DOS & more (k)vers 2.0-5.01 
□Skygioba/EartoMralch (2 di8lQ)(1880)-See stars, planets & more (CGA) 
□Typing Teacher (2 dtei(s)(1440]^j^^to type or improve your ski)ls> 

□Best Arcade Games (2 dlsfcs)(16G0)--18 of the best games' (CGA) 
□CGA Tetris Colection (2 (fel(sK1970)-7 superb variations (CGA) 
□Chess Chalengers/Tutor (2 (i8l(S)(4340>-2 games & a tutor' (CGA) 
□Best EGA Games (4 disi6)(1680)-1S of the best EGA games! 
□Commander Keen Cdection (3 dBks)(2240)-Two of the best games of 
an timel Great graphics & sound. Tmly sup^ games. (HD)(EGA) 
□EGA Mouse Soitaire (3 dl8ksK1930)-Sol(talre at its best! (Mous8)(EGA) 
□EGA/VGA TetosColedion (3 dBteK1920)-9 hi-res vanatfansl (EGA) 


Call Toll Free 800-876-3475 or 503-776-, 


WORDPERFECT 

□WordPerfect 5.1 Learning System (4 disks)<4230Keam WP 5.1 easily 
□WordPerfect 5.1 Desktop Pubishing Learning System (3 disk5)(4270>- 
Leam how to use WordPerfect 5.1 as a desktop publisher. 
□WordPerfect 5.1 Macros (2 dtofcsK4220)-100+ macros for WP 5.1 
□WordPerfect 5.(V5.1 Tods (3 d6hsK3750)-17^ utilities for WP 5.0/5.1 
□By Design (4255)-Tums WordPerfect 5.1 into a desktop publisher 
□PC-Draft II & III (3 dtoksJO^j-Create & modify clip art for WP 5.Q/5.1 
MICROSOFT WINDOWS PROGRAMS 
□Best (Barnes tor Windows (4 (isl(s)(48G0)-30^ games for WindowsI 
□The Complele loon Cdtodion (4 dtefcsH4580)--40004^ of the best icons! 
□loon Ulities (4 (fsks)(4260F-Cr^ie> rhixlify. view & manage icons. 
□(Brab Plus 6.2 lor Windows (2 di8iQ)(4570)-Address & print envelopes! 
□HyperDisk 4.3 (4539)-Make Windows (& DOS) mn 2-10 times faster! 
□Screen Savers for Windows (4615)-7 great screen savers tor Windows' 
□Utilies for Windows (4 dBks)(4510)-504 essential utilitiesi 
□Walpaper for Windows Vol. 1 (4 (l8ksH^H54 backgrounds. 

□ATM Fonts VoL 1 (4 (isks)(4710)-304 fonts for Adobe Type Manager 
□ATM Fonts VoL 2 (4 dEks)(4720)-304 fonts tor Adobe Type Manager 
□ATM Fonts VoL 3 (4 dEfcs)(4730)-30+ fonts for Adobe Type Manager 
□ATM Fonts VoL 4 (4 dl8fcsK4740)-304^ fonts for Adobe Type Manager 
□ATM Fonts VoL 5 (4 (S8ksK4750>-30+ fonts for Adobe Type Manager 
□ATM Fonts Vd. 6 (4 dBksH4760F-304 fonts for Adobe Type Manager 
Requires: (HD)-Hard disk (CG/\)-CGA Graphics (EGA)-EGA Graphics 


(Fax 503-773-7803) or send this card. 




Get Your Data Acquisition System 
Right...The First Time! 


• PC plug-in data acquisition boards 

• signal conditioning products 

• cable assemblies 

• software packages 

NATIONAL 

K instruments^ 

The SitfUvare is the Instrument * 


for your free DAQ Designer return this card 
or call: (512)794-0100 

(800) 433-3488 (US. and Canada) 


D AQ Designer, from National 

Instruments, is a free compxjter-aided 
configuration tool for the PC that takes 
you stef>bystep through your application, asking 
you questions, and recommending the correct: 


New Shareware for Programmers 
for as little as per Disk!!! 


To Order, call 616/325-2540 or Fax 616/325-2505 


Our Best NEW Shareware 

PI - . —Object-oriemed language wito classes and 

COMPLETE SOURCE CODE IN Cl Plus examples ivx] doc 

Load up lo 9 programs at once and swtlch between them with a 
^ keystrokel Excellent & Weil docurnenled 
Q i Store twice (or tnore!) as much on a Single disk! 

□ PC-Mag says This may be the finest piece of word 

^ prcxxssmg code ever wntteid* Only aiKgreMdocunentabon 
Q Disassembles code to disk, screen or printer with labels and 

commerXs Full assembly source to disassembler. 

• ' Learn all about writing your own compiler with extensive 
tutorial that contains full C and Turbo Pascal Source 
rj I jtaiai (i£2\/\.Ln 2 Dtici,' Very complete! 14 Extensive chapters of text 
^ and over 70 example programs that support the lessons. 

^ 4-DOS »U I v'j VASTLY improved DOS COMMAND.COM replacement 
Q OtSmet C Cc-mprier ((C10) FuH C (kMTipiler, Unker, Assembler! Hrst full C 
^ compiler to Shareware! 

r-i FH£rfaWC.i> Eo'ior < WK- / A4H i Qisxs) Extremely comprehensive EMACS like 
^ editor, spell checker & macro, lang. FULL ASEM SOURCE! 

r-| MS2C i ■ ■-jiy [Qust!?-- Full source code. Solve math problems. 

^ ::sa 1 -07-03 AS easy as Great spead sheet w/ comp, tutorial 

^ U1^7&2S (? Disa) Virus detection and Vac. Doc.'Tutoiiat. A must! 

H MbOi FUi-DHAY. Row charting Doc-Hipo Charts. Elec. Org. charts and more. 
Q L U t u&: - ^ 2 (jiUa) Fox Pro toolkits and ubTiL Full source. 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


Language Sets 

Each disk In these sets is compressed with over TOOK of utilities, toolkits, libraries, 
graphics & windowing scppoit etc All Include necessary documentation and most 
include source codel 

' ■ (4.5 meg) Scores of the best utilities around—$25 

: • (4.5 meg) Macros. Utilities. Menus & Fonts. HUGE!—S2S 

- (7 5 megabytes) A huge 26D-funclion library, ZIP compres¬ 
sion with source. Stream Editor, Read Picture files—more—$36 

’ ^. (13 megl) all ot CUB12 plus lull database system with 

source, comptete editor with source. 375 lunction library and scores more!—$59.95 
. (7.5 Meg!) Communications. Class Libraries, 

Mouse & Windows Toolkits. Graphics & Sprite Lib.-MORE-S35 

dBASE Massive Coilection. 30 Compressed disks, over 15 Megbyts -$59.95 
I D It • (7.5 meg), all ot the above plus huge maao library, com¬ 
plete editor w/source. TSR utilities. VGA routines, over 350 utilities—$35 

- (75 meg) Huge library ot over 70 utilities plus wallpaper, 
games, editors, icons & icon editor and Much Morel For Windows 3.0—$35 

(7.5 meg) for Turtxi Pascal 5 and up. Huge tunchon libraries. 
Windows. Modems. Multitasking. OOP libraries, and that's just the b^inning—$35 

NEW! For Turbo Pascal 5.5/6.0 3.5 Megabytes of Object- 
Oriented appticanons & UUiilies with source code!—$23 

■ - - ’ -3 Megabytes-lw QuickBASIC™ Graphics & Math 

Librvies, Btree. Libc^ with 123 hmctions. Windows. Much Morel—$23 
iPfti. i U) fi PALKf D (liVK (3 meg) tor Turbo Prolog™ - $20 


FREE 64 pg Catalog 

Coiiipiow 350 Dita uiirai —Everything on this card and hundreds more. $650 - POSTPAIDf 


















Name _ 

Coftipany_ 

Ad(Jre$s_ 

City/State/Zip 




lu 


Phone __ 

mak Siifl: 

No. diekB__ 


4.00 


U.S 

Only 


O 3>i“ (add 5Dc per dlak) 

__X* _-S _ 

Shipping and handling %_ 

Federal Express Next Day Afr (arid 17) S_, 

Federal Express 2nd Day Air (add 15) $__ 

COD (add 16) $ 

Canada (add S2) $_ 

Foreign outside U.S./Canada (add £4) $_ 

TOTAL ORDER 1_ 

Method of Payments 

□ Vise □ MasterCard □ Cheok/MHO. encloaed O COD(adri 15) 
Card No.__ 




Exp. Date. 


_ Signature . 


Tp orilH- send this cent or caD: 

ToH free M 0 -S 76 -M 75 Of 5 » 3 -T 7 $- 5 m, Fai S 03 ^ 773 - 7 eoa. 
wn accept Vfsa^ Masterllartlt Qieck or Mofiey Order. 


PLACE 

POSTAGE 

HERE 


Reasonable Solutions 

2101 West Maifi Street 
Medford, Oregon 97501 


LOW^ PRICES 

SAME-DAT SHIPPIttG^UTEST VERSKHIS 
AU PHOCRAMS CtHHE WITH tliSTftUCTHMIS ON DISK 


UNCONDmONAi MONEY-SACK GUARANTEE 


BYTi voa 


<D 


E 


<0 


Z 

i- 



Place 

Postage 

Here 





frwammL 

M nisTRimci 


The Software is the Instrument® 

TNT Mailfast 

FRG/BOS/700251/MO1 

RO. Box 66 

Hounslow 

TW5 9RT 

England 



Name_ 

Company , 
Address _ 


City/Gounlry/Code . 
Phone_ 


Disk Size: O 5!4“ P 3S^“ add $1 per disk) 

1-9 disks^ 54.50 each; 10 or more disks only 14.00 each 

No. of disks_ X $_ = $ _ 

$ _ 

Total order $ __ 


Shipping & handling $10. All shipments 
via International Air fVlaif. 

Method of payment: □ VISA □ MasterCard □ Check erKilosed' 
Card No. _ 


t 

tn 


PLACE 

POSTAGE 

HERE 


Computer Solutions, N.W. 

RO. Box 446 
Benzonia. Ml 49616 
U.S.A. 


Exp. Date 
Signature 


AH programs require IBM PC nr com pall ble compulBr 
$4.50 each LAST M IN IRE ADDITI O NS! 10 or more S4.00 

□ EZ-CASE (GR08) Computer Aittetf Sotware Engineeringt Very Good 

□ BiOS/OOS Reference (LIT42) Gods of Info on mysterious internals of 
the BIOS and DOS. Includes a ROM capture disk util. 

□ CXL Lltjrary (LCia/LC19 2 Disks) 375 FunctiDnsfor G! Windows, Bar 
Menus, Pick lists, Help systems^ Video, Mouse etc. 

□ Window Boss (L007TC09 3 Dfeks) New Version! Pull-Down & Pop-Up 
Menus, Data Entry etc. Great Documejitalion, THE BEST ON THE MARKET 


LATEST VERSIONS QUALITY GUARANTEED 
MASSIVE LIBRARY 

□ (TSBMASS) ■ A 'Massive Collection' of the best memory 
resident utliities (TSH) out there. Many with source code! 
ID Compressed Disks - Over 5 Megabytes! $25.OD 

□ (UTMASS) Utilities Massive Collection - 35 Compressed 
Disks - Over 18 Megabytes! $75.00 

□ (GAMASS) Games Massive Collection - 30 Compressed 
Disks - Over 15 Megabytes! $70.00 

O (EOMA5S) Educational Massive Collection - 2D Disks - 
Over 8 Megabytes! $49.95 

^We aecepi VISA, MasterCard, Check an U.S. bank or 
Money Order (In U.S. $) No bank drafts or Eurocheques. 



ostcavas tor Fast ndsponse 



















































FREE PRODUCT INFORMATION 


Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-434^ 


Circle Hie nurntia^s on Inquiry Card wiiach to 

inquiry numters assigned to items di inters Is ^u. 


Chech all the appropriate ansMcrs to questions 'W 
through 


Print im name and address and n^l, or lax to 


Flit ml thii coupon camfutly. FL£ASE PRINT. 


L What It fiwf pHnuni Joli fuBetksn/trHncjpal ma U 


4 □ SalslMarhetjnj] 
5D EfiijineerrScietilisl 
BpQlhef 


crn 

( ) 


OOUMTY 
_ (_ 

m 


iDMlS/tJP 

I □ ProflramiFisTJS^stefns Analysl 

BL Wlm It four Iml o4 (ninitBfnefll raiponitblllty? 

rDSentoflewl SDPiijression^ 

SaMidtle^ 

d An you 1 meWm (WUI. WO. I>»1«i; CwnullmO? 

lO DTte Ti n No 


D. Wbtl opfutlrii lyitami iro you eimnHv itting? (ChBcIi ill 

tl«l ipjily^) 

120 PC/MS-MS ISO UNIX 

13 □ DOS + WiniJows 16 □ MacOS 

UOOSG 17 nWWMS 

E. For IHW miny ptopjo do you fnttmaea the puicdiu ol 
Junliiifi or nltwnrr? 

1801-25 20O51-SS 

19 a 26 -SI 21 D 100 ofTTiofB 


Inquiry Numb«rs 1-493 


47 4a 49 SD 61 

64 as sa 67 6 a 

81 S2 SS 64 85 

98 99 100 101 102 

115 tie nr m ns 

132 mi34 135 136 
149 150 151 152 153 
166 167 168 169 170 
183 1S4185 186 187 
200201 202 203 204 
217 211219 220 221 
234 235238237 238 ’ 

251 252253 254 255 
268 268 270 271 272 
266 288287 288 289 
302 303 304 305 305 
319320 321322 323 
335337 338 3^340 
353354 356 356 357 

358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 
375 376 377 378 379 380 381 382 383 384 385 388 387 388 389 390 391 
392 393 394 395 396 397 338 389 400 401 402 40(1404 *05 406 407 406 
409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 
426 427 428 423 430 431 432 433 434 435 438 437 438 4^ 440 441 442 
443 444 445 446 447 448 449 450 451 *52 453 454 455 456 457 458 459 
4EQ 461 482 463 464 465 466 467 468 *69 470 471 472 473 474 475 476 
477 478 479 4804E1 4ffi 483 484 485 406 487 488 469 490 *91 482 493 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

52 

53 

54 

55 

56 

57 

58 

50 

60 

81 

62 

63 

69 

70 

71 

72 

73 

74 

75 

78 

77 

78 

79 

00 

06 

07 

88 

89 

90 

91 

92 

33 

94 

55 

06 

07 

103 

104 

105 

100 

W 

108 

109 

no 

m 

n2 

ns 

n4 

120 

121 

122 

123 

124 

125 

126 

127 

12S 

129 

130 

131 

137 

130 

139 

140 

141 

142 

143 

144 

145 

1*6 

147 

1*0 

154 

1S5 

156 

157 

150 

159 

160 

161 

162 

163 

164 

165 

171 

172 

173 

174 

175. 

176 

177 

178 

179 

100 

101 

102 

180 

189 

190 

191 

192 

193 

194 

195 

190 

197 

190 

199; 

205 

206 

207 

208 

209 

21G 

211 

212213 

214 

215216; 

222 

223 

224 

225 

220 227 

22 | 

220 

m 

231 

232 

233 ; 

239 

240 

241 

242 

243 

244 

245 

246 247 

246 

2*9 

2 m; 

256 


250 

259 

260 
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987 988 989 390 991 992 993 994 995 996 997 998 999 1000 1001 10021003 

1004 1005 1006 1007 1008 10001010 m 10121013 1014 101510161017 1018 10191020 
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1140 1141 1142 1143 1144 1145 1140 1147 1148 1149 nSO 1151 11S2 1153 1154 1155 1156 

1157 1150 1159 naO 1161 1182 1163 1164 1165 1168 1167 n6S m 1170 1171 1172 HH 
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590 597 536 599 600 601 002 603 604 605 606 607 600 009 SIO 6T1 612 

613 614 615 616 617 616 6 T9 620 621 622 623 62* 625 626 627 020 629 
6X631 632 633 634 635 636 037 838 039 640 641042 643 644 045 640 
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1021 1022 10231024 1025 1026 1027 1028 1029 lOX 1031 1032 ftB3 Ttm 103510X ltS7 

10381CB91 M0 1041 1042 1043 1044 1045 1040 1M? 1040 10491050 1QS1 1052 1053 1054 
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T riumph. Sing the paean. Windows 3.1 is stable 
and working at Chaos Manor, and I just love it. 
It hasn’t been easy. This is a tale of victory 
through persistence. Ad astra per aspera. It has 
also been instructive. Ill start with the basics. 

Windows vs, OS/2 vs. Desqview 
Most of us can live without multitasking. Usually, the 
only thing that I let run in the background is communi¬ 
cations, such as my programs to automate GEnie and 
MCI Mail. The programs log on, upload previous replies, 
grab everything Tm inierested in, and log off, letting me 
read and answer mail and conference messages off-line 
before letting the programs have another round in the 
background while 1 do something else. 

Otherwise, though, I don’t particularly need multi¬ 
tasking: what 1 do need is task switching, the ability to 
quickly and painlessly go from one program to another, 
as from word processor to notetx>ok to card fde to tele¬ 
phone book to calendar to calculator. That sort of thing. 

Desqview does that well, so I wasn’t particularly in¬ 
trigued by the first releases of Windows. 1 was even less 
interested in the first version of OS/2. Neither Windows 
nor OS/2 had any killer applications I just had to have. 
Windows 2.0 wasn’t as good at DOS task switching as 
Desqview was, and OS/2 was worse. It needed a major 
hardware upgrade, and you could run only one DOS pro- 
gram at a time in the silly compaiibiliiy box. I often won¬ 
der if OS/2 was design^ to fail. It sure looked like it. 

Then came Windows 3.0, and it looked pretty good. I 
liked the ability to do Alt-Return and collapse your DOS 
program into a small box. 1 liked the cut-and-paste fea¬ 
tures. Indeed, 1 liked almost everything about it, except for 
its tendency to suddenly flash the unhelpful message 
‘"Unrecoverable Applications Error” and die, taking 
everything else down with it. Windows users developed 
a special name for this: Windows would “UAE on 
you.” (That’s pronounced '‘YOU-eee.”) 

In version 3.1 that was fixed. Meanwhile, there ap¬ 
peared a score of really neat Windows-specific appli¬ 
cation programs. For a while, I made do by running 
Windows under Desqview. That works, but it was not 
much fun. 

For one thing, many of Windows’ best features are 
crippled unless you’re running in enhanced (386) mode. 
1 suppose this is worth explaining. 

Windows has three modes of operation: enhanced, 
standard, and real. Enhanced mode can run only on sys¬ 
tems with a 386 CPU. Standard mode will nm on systems 


with a 286; it uses a screwy kludge to force the 286 to 
shift from protected mode to real mode. Standard mode 
lets you get at extended memory, and if you have enough 
memory, you can do task switching. If you run Windows 
3.0 under Desqview, you get standard mode. Real mode 
forces your machine to believe it’s only an 8086 and 
isn’t interesting. 

I figured that if I couldn’t 
run Windows 3.0 in enhanced 
mode, it wasn’t worth the 
bother. It was better to run 
Windows under Desqview. I 
got better results. Alas, run¬ 
ning Windows under Desqview 
meant putting up with the 
quirks of two different envi¬ 
ronments. It felt like a kludge. 

It was a kludge. There had to 
be a better way. 

IBM said a better way was 
to run Windows programs un¬ 
der OS/2 2.0, which they swore 
would be a better DOS than 
DOS and a better Windows 
than Windows. It would have 
all the neat features-—^there re¬ 
ally are some—of OS/2 as well. 

Having told me all that at my 
panel at Fall Comdex, the IBM 
people promptly forgot who 1 
was and never sent me a copy. 

1 thought it was lime to 
choose, Windows or Desqview, 
and given that I didn’t have 
OS/2, while 1 had a growing 
collection of great Windows 
programs, it was clear to me 
what the choice ought to be. 

There was only one problem: I could not make Windows 
work properly. 

Interactions 

It may be different now, but when 1 was in graduate 
school, psychologists never really learned stadsdcs. What 
they got were cookbook formulas they would blindly 
apply to any heap of data they could generate. This was 
before computers, so some poor drudge would spend 
weeks punching numbers into a Monroe calculator to 
generate an analysis of variance. When it was all done. 
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you wouJd generally hear the proud an¬ 
nouncement that “all the interactions were 
significant.” 

No one quite knew what that meant, but 
it sure sounded profound. 

I had much the same experience with 
Windows. The one problem with state-of- 
the-art equipment is that when something 
doesn’t work, you can't be quite certain 
what precisely went wrong. It looked as 
if all my interactions were significant. 

My first experiences with the beta 
copies of Windows 3.1 convinced me Lo 
wait for the final release copy. Until then, 
I made do with version 3,00a, which re¬ 
ally meant 1 used Desqview for nearly ev¬ 
erything and sometimes ran some Win¬ 
dows applications. The thing was, 1 found 
I missed the Windows environment. It re¬ 
ally is fun, and there arc a lot of conve¬ 
niences. 

When the final release of Windows 3J 
came, I installed it on my Cheetah 486/33. 
From experience, 1 have found that the 
Cheetah runs fast and clean. If something 
will work on any machine, it should work 
on a Cheetah* Besides, 1 had Windows 
3*00a running on the Cheetah 486/25, 
which is identical to the 486/33 except for 
the faster chip and clock. It has the same 
Award BIOS and the same Perceptive So¬ 
lutions HyperStore 1600 hard drive con¬ 
troller. Even the same Sound Blaster sound 
and game card. The only real differences 
were the monitors. The 486/25 has the big 
Hitachi high-performance monitor; the 
486/33 had an old Zenith 3I.5-kH/, Flat 
Technology Monitor (FTM). 

At first, ail was well. The installation 
was simple. Every tiring worked, and it was 
fun like the old days with these little ma¬ 
chines* Indeed, I got excited. I installed 
Ascend, the Franklin Time Matmgement 
System, and loved it. I had no trouble get¬ 
ting my communications programs run¬ 
ning in the background better under Win¬ 
dows than they ever had under Desqview. 

I wasnh much thrilled with the various 
word processors for Windows. I didn't 
care for black on white, and most of the 
fonts looked ugly. Of course, I hadJi'l re¬ 
ally investigated them; there would be time 
for that when Windows was stable. Be¬ 
sides, it didn't matter: Q&A Write, com¬ 
plete with Word Finder and the Defini¬ 
tions Plus Americati Heritage Dictionary, 
ran just fine, and I like it enough that I'm 
in no hurry to change* 

Q&A also caused the first glitch. 

To Share or Not to Share 

When you install Windows, the program 
automatically stuffs SHARE.EXE into 
your start-up file, so it's natural to think 
you should be nmning it. If you do, though, 


you'll convince your system you're run¬ 
ning a network* That's all right until you 
try to open a second copy of Q&A Write. 
It doesn't have multiple window capabil¬ 
ity; if you want multiple editing sessions, 
open several copies of the program. Fve 
been doing that with Q&A and Q&A 
Write for years* Alas, when I tried it with 
Windows, the program informed me that 
I'd need a network version because no 
multiple copies were allowed. 

At first 1 thought this was some bi^a^re 
copy-protection scheme, but it isn't* 
Symantec had been genuinely concerned 
about file clashes* Still, I could open mul¬ 
tiple copies of Q&A Write under Desq¬ 
view, but not under Windows. 

It turns out, though, that what Q&A 
Write was detecting was triggered by 
SHARE.EXE. If 1 don't run SHARE, Win¬ 
dows will let me open as many copies as 
Fve patience for. I discussed this with Mi¬ 
crosoft technical-support people and found 
that 1 don't need SHARE at all—nor will 
most users, IFs a relic. You don't need 
SHARE unless your system says you do, 
and maybe not then. Scratch one non¬ 
problem. Alas, it wasn't the last one* 

Hurrah for Palindrome 

Palindrome's Network Archivist isn't a 
Windows program. It will run under Win¬ 
dows, but 1 found out the hard way that 
you must not run it in the background. Of 
course, it makes sense not to run some¬ 
thing as complicated as NA in the back¬ 
ground. It checks all files and saves new 
ones onto the digital audiotape (DAT)’— 
NA considers files identical only if they 
have the same name, size, time, and dale— 
so if you make it share witli anything that 
accesses disk files, there's a good chance 
the program will become confused. 

Anyway, 1 ran NA under a DOS prompt 
that I submerged to tlie background* Wlien 
NA was finished, it gave me some very 
strange messages. It didn't take long to 
find out that things were mucked up* NA 
didn't run properly and had lo be restored* 

Not being a complete sucker, I had am 
NA from non-Windowed DOS not long 
before trying it under Windows, so it 
turned out 1 lost nothing but some time* J 
used NA to restore itself and, just for the 
heck of it, the entire C drive. It worked 
splendidly. 

The lesson is, don't run NA under Win¬ 
dows, But if you do, use the program in¬ 
formation file editor to make a start-up 
PIF that assigns NA 100 percent of the 
system. NA is usually run automatically 
through a network, anyway. In my case, 1 
find it no great hardship to exit Windows 
entirely before running NA, A few min¬ 
utes ago I did that, set NA running, and 
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H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 

^computer, 
drinking 
pots of 
»coffee 
and 

smoking 
’cartons of 
’cigarettes, 
he'd write pages 

of code. 

It took time. Years in faa 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard pan. Selling it. 

The Most Powerful 
Program in the Wdrid 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 


with only 13 orders he set 
out to see what happened. 

As he drove across the 

country and 
flew around 

" 9 ^^ the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Global Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program slacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

CanttlMiatYoulJke 

He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 



But he didn't know 
what to call it. He thought 
of naming it after an exotic 
place he visited in his travels. 
Madagascar was a bit too 
long, though. 

'Name it after you, 

Donl", urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
alter Don Gall— 
the lonely software 
developer who did 
what he had to do. 

Ybu've Come 
A Long WOK Baby 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading tlie 
industry with 
. security solutions, 
Rainbow Tedmologies 
' has changed the face of 
hardware keys. They work 
, with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they're always transparent 
to the end-user. 

Sentinel Family 
from Rabibow 

Truth is, more and more 
developers are using keys. 

And the Sentinel Family is 
the most widely used in the 
world. In faa, over 6,000 



developers use Sentinel from 
Rainbow. Why? They are 
simply the most effeaive, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value. 

CaU for a free copy 
of "The Sentinel 
Guide to Securing 
Software." And see 
-^^just how easy it is to 
install a hardware 
key into your 
application in just 
minutes. TYy it 
with our low cost 
Sentinel 
Evaluation Kit. 

Order one for your 
DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel—the only dongle 
Don Gall would use. 

Europeaii Headquarters 

44 0932-570066 

Pacific America Headquarters 

714/454-2100 

Dismbuiors located worldwide. 

Call for j distri butor near you. 

sEniinEL 

SBQurlnQ the future of software 



Some cal it a dongle. Those tiuho knont cal tt Sentinel. 

tlRAINBOW 


NORTHEHN EUROPE 
4 The Foram, Hanworth Lane 
Chcrtscw Siimcy, KT16 9JXj United Kingdom 
tel: 44 0932 570066 ■ kx: 44 0932^570743 


'T E t R » 0 L 

CENTRAL EUROPE 
Oskar-Messter-Strasse 16 
Fostfach 1243, D-SQ45 Is^manin^ Germany 
tel: 49 089-961 3051 ■ fax: 49 089-9612617 


fills 

SOUTHERN EUROPE 
2 Alice des Aulnes 
7S19fl Trappes, Fraitce 
tel: 33 1 3050 441U fax: 33 1 3050 6276 


PACIFIC RIM / LATIN AMERICA 
9292 Jetonitno Ruad 
Irvine, California 92718 
teh 714/454-2100 ■ fax: 714/454-8557 


GALL FOR YOUR FREE GUIDE TO SECURING SOFTWARE 
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went downstairs for coffee. It was done 
looking at and archiving some 900 MB of 
flies by the time I got back. 

Before entering Windows again, I ran 
Golden Bow’s Vopl disk optimizer pro¬ 
gram, That’s another one 1 don’t recom¬ 
mend running when you’re in Windows 
or Desqview. Anything that mucks about 
with your file allocation tables ought to 
be left to operate in peace,,. 

Anyway, I remain partial to WORM 
drives, but T will now concede that if you 
have NA with a DAT drive, you don’t 
need a WORM drive. Palindrome gets a 
User’s Choice Award for NA; if s all you’ll 
ever need for backups, 

WORMs and Tapes 

However, WORM drives remain pretty 
valuable. Last month, just before I got sick, 
1 got an official notice from the Internal 
Revenue Service. They’d compared the 
forms that various outfits like McGraw- 
Hill and my overseas sales agent Ralph 
Vincenanza send in, showing what they 
paid out to my own tax returns, and 
thought there might be a discrepancy. The 
IRS is really sticky about unreported in¬ 
come. 


I’d actually reported it alL Ralph’s, for 
instance, was lumped into Ledger Page 
401, “Agenied income”; so all I had to do 
was show a copy of that page and its totals, 
and they’d see that it added up to what 
Ralph had reported. The only problem was 
that this was for 1989, and I had long since 
archived all that stuff. Worse, it was stored 
on old Maximum Storage WORM car¬ 
tridges that had been created by an obsolete 
WORM drive. 

It mmed out to be another nonprobiem, 
I don’t have the old Maximum Storage 
42CX) that made those cartridges, but I do 
have a 5200. It wasn’t hooked up at the 
moment, but that turned out to be simple 
enough. I stuffed the card into the Cheetah 
386/25, put the MAXSYS retrieval soft¬ 
ware in CONFIG.SYS, and tumed things 
on. Voiia. It took about 20 seconds to copy 
the relevant subdirectory to the Cheetah’s 
hard disk, another 20 seconds to use the 
LANtastic network to send them on to the 
486/33, and about half an hour to generate 
the reports for the TRS. Counting the lime 
it took to connect up the WORM drive, it 
was an hour and a half total. Not bad. 

The disadvamage of WORM drives is 
the cost of the medium. A DAT costs 


$13,95 at Tower Records and will hold 2 
gigabytes of data. A WORM cartridge 
holds 600 MB and costs nearly $100. 
Clearly, you’ll store more on a DAT than 
on a WORM cartridge. On the other hand, 
you’ll need the proper software, lest you 
overwrite whaf s already on the tape. Nat¬ 
urally, the WORM drive is much quicker 
(especially for restoring a single file); 
therefore, it’s more convenient. 

The latest Maximum Storage drive, the 
Dueite System 6, is a dual drive like the 
Pioneer read/write optical drive: the same 
drive makes WORM or read/write optical 
records. The medium cost is a bit lower 
than for the old WORM only, but it’s still 
a few dollars per megabyte, as opposed to 
about a penny a megabyte for a DAT, 

While I’m at it: Colorado Memory Sys¬ 
tems makes really neat tape backup units, 
such as the 120-MB DJ^IO. These units 
use data tape rather than DAT, While a 
typical DAT system will run $3000 or 
more, Colorado Memory tape drives start 
at under $200. Tapes hold tens of mega¬ 
bytes rather thmi gigabytes, and both ar¬ 
chiving and restoring are considerably 
slower than with either a WORM drive or 
the Palindrome DAT. But the Colorado 


The CEO wants to know Thestaffwantstoknow 

it will be finished wiiaithQ^ can start. 




As a project manager, you’ve seen 
it all before. Everyone vho needs to know, 
all too often, needs to know something dif¬ 
ferent Which is why there’s new Microsoft* 
Project version 3.0 for Windows? 

It not only makes it easy to present 


things the way they want, but also lets you 
plan things the wayyow want 

Now you can enter and view data in 
a variety of ways-Gantts, tables, graphs, 
forms and more. Microsoft Project also has 
a customizable Tbolbai;'' giving you access 


Marvst^ Corpo/atiim./W ri^tts reserved. Pruned in the USA. C^r good onfym^ 50 {JnkedSttdES. Ibordera Working Model OfJbr mure a^brmatma: fn the United States^ roll 541-1261, Defit.. 
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Memory uni Is work, they’re easily in¬ 
stalled, and they’re one heck of a lot better 
than trying to back up onto floppy disks. 

And yet another possibility: a portable 
hard drive that works through the parallel 
port. The Flashdrive from BSE (which I 
talked about in my February column) 
works just fine, and it can be used to trans¬ 
fer files from one machine to another. It 
was intended for portables, but it works 
with anything. Moreover, the software is 
pretty smart: if it doesn’t see a Flashdrive 
out there on booi-up, it doesn’t install itself. 
When the drive is hooked up to the print¬ 
er port, reboot, and voilal Intel is work¬ 
ing on a “super parallel port chip,” so that 
technology is likely to get a lot better in the 
future. The Rashdrive is another recipi¬ 
ent of a User’s Choice Award. 

All told, there’s no longer any excuse 
for not backing up your work. 

The Troubles Begin 
So: 1 had Windows 3J running on my 
Cheetah 486/33.1 had all my backup sys¬ 
tems in place. Things were sluggish with 
the old Quadram VGA board (good and 
reliable, mind you, but not designed for 
Windows) and the Zenith FTM, but that 


would be no problem. All I needed was a 
good Windows graphics board. 

I first tried the Graphics Ultra board 
from ATI Technologies. After alljt works 
wonderfully well in the Cheetah 486/25 
in the other room. It speeds Windows up 

A 

iXll told, there’s 
no longer any excuse 
for not backing up 
your work. 



something wonderful and installs with no 
hitch al all. Best of all, I have two ATI 
boards. This was going to be a snap. 

Alas, the Graphics Ultra wouldn’t work 
in the Cheetah 486/33. It showed, on¬ 
screen in VGA monochrome mode, a dia¬ 


gram of itself with its video processor chip 
blinking and shrieked that it had a fatal 
error. 

Well, all right. Possibly the Zenith FTM 
wasn’t fast enough. The Graphics Ultra is 
set for the monitor type through software 
that reprograms an EEPROM on the board. 
Of course, that means the board must be in 
a computer that’s working—and since the 
computer couldn’t bool with that board, I 
would never get it reprogrammed. Mind 
you, the other Graphics Ultra continues to 
work wonderfully on the 486/25, but that 
isn’t broke,... 

I next installed the Sola Lightning VGA 
board. This has switches and Jumpers to 
set tlie kind of monitor. Came up just fine. 
Windows looked good on the Zenith FTM. 

Alas. I had real problems with driver 
installation. The Sota software comes on 
5>^-inch disks. Installing it overwrites parts 
of the Microsoft Windows Setup program 
files. So when you go to Setup to install 
new video drivers, Windows will request 
files from the original Windows installa¬ 
tion disks to be put in drive A. Those, alas, 
are 3inch disks, and they can’t be put in 
the A drive; and since you’re in the middle 
of a program, you can’t use ASSIGN to 


ThecontiDUer\irantsto Wfewanttoknow 
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to the functions you use most with a click For your upgrade or the name of a reseller, 
of the mouse. While PlanningW zards give call (800) 541-1261, Dept XlS.’&u’ll satisfy 

you online assistance to help develop plans. a lot more people. Including yourself. 

What’s more, new Microsoft ftoject 
has WYSIWYG and Multi-Page Print Pre¬ 
view, so plan on visiting the printer less. 
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get around the problem. Eventually, a 
member of the Microsoft technical-sup- 
port team called and told me how to man¬ 
ually get the files off the distribution disks 
and expand them into the WINDOWSX 
SYSTEM directory. 

Things look off. l! looked like Windows 
was working just fine. Elated, I was. 

Windows Pains 

Td celebrated loo soon. Windows worked 
for nearly a day, and then came a horrible 


crash. Fd be typing along, and suddenly 
the machine would lock up. Then it might 
do nothing for a while and spontaneously 
recover; or it would lock up and slay 
locked until hardware reset; or it would 
begin lo redraw the screen, slowly and 
painfully, taking more than a minute, and 
then sfait doing it again. Or... 

Whatever it did, it wasn't consistent. 1 
sent in trouble reports to Microsoft. 

They responded heroically. Given the 
thousands of test sites, Fm amazed at their 


ability to keep up with bug repons. (Imag¬ 
ine a roomful of patient scribes, goose 
quills in hand, candlestick telephones stuck 
in their ears....) 1 prepared a complete 
report on my hardware with a listing of all 
my .INI files, CONFIG.SYS, and so forth. 
They made suggestions. T tried them. Some 
helped: now it mighi be an hour or two 
before the system would lock up. That just 
made things worse. 

This went on for weeks, right through 
the holidays, with column deadlines and 
books to finish. Naturally, I wasnT using 
Windows for my work. Fd fire up the ma¬ 
chine under Desqview, get things done, 
and then try Windows again. 1 was get¬ 
ting used to Ascend, with its daily record, 
journal, task priorities, tmd appointment 
schedule. There were other Windows ap¬ 
plications I liked. I suppose there was also 
some perverse incentive to like Windows 
simply because I couldn't have it. 

Anyway, I kept reporting problems, Mi¬ 
crosoft would make suggestions, Fd try 
them, and the system would crash again. 

Some New Light 

At this point, NEC sent their wonderful 
new Multisync 4FG Monitor This has a 
display area of 8 by 11 inches, larger than 
that of the Zenith FTM. Tlie monitor is a 
handsome thing, solidly built, with the 
controls in front where they belong—no 
reaching around back to tweak it, not that 
it has needed much tweaking. You can 
vary die display size with buttons on the 
front control panel: expand it to fill the 
entire tube face, or shrink it down to post¬ 
card size. No mailer what you do, the 
images are sharp and clear. This is one 
great monitor. 

There's one difficulty. My office faces 
south and I sit facing north, meaning 
there's a very bright window behind me. 
That wasnT important with the Zenith 
FTM, which has ihe greatest antiglare pro¬ 
visions I have ever seen. With the Multi- 
Sync 4FG it's not so good. I may have to 
ask NEC for tlieir optional poiarizing filter. 
However, while I very much liked the near 
absence of glare with the Zenith FTM, I 
find that in the last few days I have been 
getting used to the crisp display on the 
Multisync 4FG. In another week, 1 may 
not notice any glare. WeTl see. 

Jiggle, Jiggle 

T was eager to install the MuUiSync 4FG 
for two reasons. First, I wasn’t dead sure 
the Windows lockup problems weren't 
caused by the Sota Lightning VGA board; 
after all, the problems started just after 1 
had trouble installing its drivers. The prob¬ 
lem was, the Sota board was the only fast 
video board I had that would work with 
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Flow Charting™ 3 

Now, even complex flowcliarts that 
once took days to parlect can be presentation 
perlBct-innotimel 

Quick to master^ a snap to use. 
Patton & Patton's flowcharting software is the 
standard of both large and small businesses 
around the world-and is available through 
all major software dealers. 

See your dealer today! Or, for a 
'liver interactive demo disk, call: 

800-525-0082, ext.i 117. 

International: 408-77B-6557, ext, 1117. 


RUnUN&RBIlDN 

Software Corporation 
Exceiience in charting the flow of ideas! 


Works on IBM S 1DD% compatible PC's, supports C(jA/EGA/VGAand over 150 dot matrix and laser printers, 
witli multipla print densities end 10 font sizes. Creates multi-page charts, portrait or landscape, on 
most standard paper siies. Meuse or keyboard controlled. 

IBM tt Ariglst«r«d tiAd«inarltQl lAternitional Butlneas MechlResCerporatlDn. 
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^ EISA UTILITIES MAKE THE JOB 
SIMPLE 

AMI designed and 
developed the EISA 
Configuration Utility 
to make configuring 
1^^^ EISA products a snap. 
ag|F Run the ECU and select 
Wr the auto configuration option, 
^ or modify the I/O ports, inter¬ 
rupts, or DMA settings as you desire. 


For EISA, there is only one 
player to consider—AMI. 
Whether it’s motherboards, 
BIOS, utilities, or SCSI a 
host adapters, AMI is 
the single source 
for advanced EISA 
technology. 


ADVANCED EISA &MODU- 
LAR CPU MOTHERBOARDS 

With AMI leading the way in EISA 
motherboard designs, you will benefit 
from bulletproof performance and proven 
reliability 

■ EZ-Flex—A new modular CPU design 
offering easy upgrades to future 
technology 

■ Enterprise 11—A proven EISA per¬ 
former, popular for critical applications. 


EISA ADD-ON CARDS 

The Past Disk EISA SCSI Host Adapter, 

with a 

combination 

of 16 MB 

cache, and 

intelligent 

386SX I/O management, is the fastest SCSI 
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THE LEADING 
EISA BIOS 

AMI is the world¬ 
wide standard for 
BIOS. AMI'S EISA BIOS provides the 
reliability, compatibility, and features 
you desire. Plus, it’s compatible 
with AMI’S BIOS Configura¬ 
tion Utility, providing 
on-site customization 
for the Integrator 
or OEM. 
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host adapter on the market today. Look to 
AMI for other EISA cards in the near future. 

THE AMI DIFFERENCE 

AMI’S expertise covers the entire EISA 
environment. With research, engineering 
and support functions under one roof, 
AMI is unmatched in knowledge 
and support. Call AMI, and 
you will understand why 
AMI’S "monopoly" on 
EISA makes it the 
only game in town. 
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Integrated Circuits 
and RAM Modules 


Fans, Enclosures 
and Components 


JamecoTool Kits 


Floppy Disk Drives 


Graphics Cards 


TfermsL Prices are subject to change without notice. Items subject to availalMiity and prior sale. Complete list of terms/wurranties is a^-ailabJe upon request. 
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COMPUTER PRODUCTS 


JAMECO 

ELECTRONIC COMPO^ENTS 


1355 Shoreway Road, Belmont, CA 94002 
Sales! 1*800-831*4242 
Outside US: 415-592-8097 
FAX: 1*800*237*6948 
ServiccLine™; l'800-S31-8020 
Technical Support: l‘a00»831'0084 


are Monumental 


Get Ybur Free 
Jaw e ce Catalog Ibcla^ 
Call Our M-Hour HoMine 
1 * 800 > 637-8471 


Buy exactly what you want, when you 
want it, at competitive prices - with con^)Iete 
confidence in perfonnance. Monumental results are yours with 
one phone call to Jameco, your natural electronic and computer 
product resource for over 18 years. 

A wide product selection, eiq)eit technical phone support and 
information exchange assure that you find exactly what you want. 
Our 24'hour toU free direct or fax ordering team stands ready 
Most items are in stock. Same-day shipping is standard and 
one-day delivery always an option. Our large inventory and 
efficient operation mean consistently competitive prices. And our 
quality-tested products are warranted and baclaxl by a 30-day 
lull relund guarantee. 

Shop on your schedule: fit)m your office, lab or home. Just open 
our catalog, it’s your resource for products and services whether 
your setting is in the home, at school or in business. Call our 
toll-free number to obtain your free catalog. 

Discover our co mmi tment to jour convenience and satisffiction. 
Make your next electronic and computer product purdiase 
directly fromjameco. See why so many people, year after year, 
continue to naturally choose Jameco electronics. 


Motherboards, Computer Cases, 
Keyboards, Power Supplies and Monitors 


Announcing 
Jameco 
ServiceLine"" 

Computer Repair 
and Support 

1 * 800*831 *8020 


rfect Resource to 
Saving Money! 

Boost your Computer power with Jameco 
high performance components. Plug in a. 
new metheitioafd, mere memory, or a co¬ 
processor. Add a high-capacity hard disk 
drive, high-resoiulion monitor, video card, 
and more. Our technlcai support phone 
team helps you make perfect upgrade 
selections for your system. Install alt items 
yourseif or we can do it for you. Ask for 
details. Either way, our team hacks your 
every step. Power-up and Save! 


All cradeiiiiirks arc registered trademarks of their respective companies, © S/92 jatneto Elcetronic C^nqmnenlVQjnputcr Products Circia 57 on Inquiry Card. 
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the Zenith FTM. Until I had a faster moni¬ 
tor, 1 wouldn't be able to change video 
boards. Now that 1 had the MulliSync 4FG, 
I could try other things. 

Second, there was something wrong 
with the Zenith FTM, F ve had it for years, 
and it’s always worked splendidly. Since 
the FTM has a refresh rate of only 31.5 
kHz, it can be used only in 640- by 48Ck 
pixel resolution, but that was no disaster. 
With Windows at that resolution, the desk¬ 
top is cluttered and you’d like more room 


to scatter icons on, but 640 by 480 pixels is 
more than good enough. 

But one day the monitor developed a 
definite jiggle. Lines of text were waver¬ 
ing. It was particularly severe over on the 
right side, but there was some motion ev¬ 
erywhere. 1 couldn't deal with that for very 
long. 

Alex thought the monitor was getting 
old. Time to send it to a shop for tweak¬ 
ing, Nothing serious, but it really ought to 
be looked at. 


1 took the Zenith FTM off my comput¬ 
er desk and wrestled the MulriSync 4FG 
into place. The image came up on-screen 
just fine—and it jiggled, about as bad as it 
did on the FTM, 

Aha, 1 thought, another strike against 
the Sota board. Out it went, to be replaced 
by an STB WLnd/X board. 1 connected it, 
plugged in the monitor, and turned it on— 
and watched it Jiggle. It wasnT the Sota 
board at alL 

At that point I should have known. 1 can 
only plead that I've had the flu for the past 
six weeks, and I wasn’t in my right mind. 
I couldn’t figure it out. Was it the open- 
lower-configuration 486 computer down 
under the desk? Move the monitor off to 
the left and forward, away from the com¬ 
puter. The jiggling stopped. Hmm. Put the 
cover back on the computer. All’s well. 
Push the monitor back away from the front 
edge of the desk. Jiggle, jiggle. 

CD-ROM drive? Speakers? What in tile 
world? 

When 1 built this office, I had wall plugs 
put in 4 feet off the fioor so I wouldn’t 
have to crawl around under the furniture. 
One of those was squarely behind the 
monitor, and plugged into it was one of 
those little power-converter things the size 
of a matchtxjx. This one powered the Seiko 
Smart Label Printer. Apparently it had 
been well behaved for years and then one 
day gave up and started radiating, because 
as soon as I pulled it out of the wall, the 
jiggling stopped, and the MultiSync 4FG 
display became as solid as if it was paint¬ 
ed on Lhc screen. 

Pain and Gain 

So far, so good; but an hour later Win¬ 
dows crashed again. Same symptoms: Fd 
be working along, and it would lock up. 

The lockups were recoverable, sort of: if 
I were in a DOS application (I generally 
was) when things crashed, I could some¬ 
times do an All-Tab and get to the desktop. 
From there, 1 could close the DOS appli¬ 
cation that was Jammed, and all seemed 
well. 

Another thing i could do was type Alt- 
Enter, which in Windows* enhanced mode 
will collapse your DOS application into a 
smaller but functioning window. This is 
useful because while your application is 
in that mode, you can mark and copy text 
into the Clipboard or paste text from the 
Clipboard into your DOS application win¬ 
dow. This works even if the application 
doesn’t know about mice. I use that 
method to squirt text from the Windows 
Notepad into a DOS Procomm window 
and thus out on-line to BIX. 

In this situation with the application 
locked, though, Alt-Enter did nothing. Bui 


MovetoAMndows, 

stwwiththeVAX. 
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VT emulation under Windows 

KEA has VT emulation and connectivity products ioT your PC: KEAterm 
VT emulation for MS Windows; ZSTEM VT Dmulalion for MSrDOS and 
SCO UNIX; the VT kyout keyboanl for your PC; and KEAlink 

network ptoducls fof connecting to yonr VAX or UNIX host. 

Tel (604)451-0727 Pai: (604)45i-0SlS 

Orders 1-800-663^8702 


Do 


KEA SyBlEDiii Ltd, 373B North Praaei WftjL Unit lOL Buraahy, BC. Canida V5f 5G1 


94 BYTE • MAY 1992 


Circle 58 on Inquiry Cord. 


























MouseMon* Cordless Radio Mouse - nothing stands in its way, MouseMan Cordless also kels awesome: unique ergonomics; 
or ties it down. Unique rodio technology controls your cursor adjustable resolution; 100% compatibility; progrommoble 


from up to six feet away, no matter vidiofs on your 
desktop. Battery lasts up to c year. Sure beats wimpy 
infrared mice-those signals get fouled up by any 
little thing and suck batteries dry in a few hours. 

®/TW-tlhesa trffldejniBts me the pfopely qF ftieir registeied wmers. GSA Ofnsfcwed. 




LOGiTEGH 


Windows™-crunching buttons. All for about the 
same as most corded mice, complete with 
money-back sotisfaction guarantee. 

1-800-231-771^ ext. 347 
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Just Add Code. 
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Your Fortran code is important. Trust it to the 
company that has been writing award-winning 
Fortran ianguage systems for 25 years. 

(800) 548-4778 


Lahey 


Fortran is our forte 

(702)831-2500 ■ Fex: (702) 831-8123 ■ P.O. Sox 6091 ■ Endine Vilfage NV 89450 


Make Your Best Work Look Its Best! 
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PCT^ 

Typesetting Software 


Far professional publishing and the power to produce high-quality technical 
documents, scientific notation, mathematical formulas, and tables, rely on PCT^ 
to make your work look tts best. The next step beyond standard desktop 
publishing, PCT^ is the difference between average and expert Youll get 
professional typesetting at amateur prices. And with our new PCT^ Systems, you 
get everything you need, with no extra costs. 

The PCT^ System for Laser Printers includes: 

• PCT^ and PCT^386, Version 3.1 

• Our screen previewer and laser printer drivers 

• and IAT^ Macro Packages 

• Free Technical Support 

For a free catalog and demo dlsk^ call 415/388-8B53. See the best for yourself! 
Personal T^, Inc. • 12 Madrona Ave. • Mill Valley, CA • Fax: 415/388-8865 


PERSONAL 

TBC 



if I then did Ctrl-Alt-Del, the familiar 
three-fmger salute, things would happen. 
First, the screen would turn to garbage. 
This was Windows presenting me with a 
message. I'm not sure what it was, but the 
proper response was to press Esc. Win¬ 
dows would trundle for a moment, and 
voila! There would be my DOS application 
nicely reduced to a window size, running 
as naturally as if it hadn't ever locked up. 
Alas, 5 minutes later I’d have to do that 
again. Clearly, this wasn’t any way to get 
my work done. 

The result was that Fd run Desqview. If 
1 wanted Windows, Fd run it in a Desq¬ 
view window. Not a pennanent solution, 
of course. 

Then Desqview crashed. 

The Plot Thickens 

Desqview didn't exactly crash, but it ex¬ 
hibited a weirdness I had never seen be¬ 
fore. Fd be running a communications pro¬ 
gram and downloading lots of text. 
Suddenly, the screen would turn to goo: 
instead of text scrolling by, there would 
be lines of question marks, blinking color 
patterns, and other garbage. The thing was, 
if I pressed the All key, which triggers 
Desqview, the screen would become nor¬ 
mal again; meanwhile, the text that had 
come in and gone to disk was perfectly 
normal. 

Clearly, something was wrong here. 
First T thought it was the Zenith FTM (this 
was back when I was putting up with the 
jiggle). Then it happened on the Multi- 
Sync 4FG. Changing video boards didn't 
fix it, either. 

Must be the new version of QEMM- 
386, J thought. T dumped version 6.02 and 
went back to 6.00. No joy. All problems re¬ 
mained. 

It was time to quit thrashing about and 
use some intelligence. 

The Mystery Solved 

When IBM first designed the PC, in their 
Big Blue wisdom they decided that no one 
would ever want more than 640 KB of 
memory. After all, the PC was replacing 
CP/M systems that had a maximum of 
64 KB. 

Actually, I suspect IBM knew better. I 
think the PC, like the PCjr, was designed 
crippled with the notion that IBM would 
later talk you into scrapping it for a **real’' 
machine. Recall that in those days the PCs 
were from the Entry Systems Division. 
They were the bait: you'd get hooked, and 
when you ran up against the PC's limits, 
you'd buy something else. 

That's pure speculation. But whatever 
the motive, the PC was deliberately de- 
signed to make it nearly impossible to use 
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14,400 bps RAX 
Voice* 
Caller ID* 


5 Year Warranty 



Are We Cennecring Yet? 


Introducing the amazing new SupraFAX- 
Modem™ V.32btsl On the fax side, it has 
14,400 bps send and receive fax, Class 1 
and 2 commands, and compatibility with 
the millions of Group 3 
fax machines in use. On 
the data side, it connects 
at 300 to 14,400 bps and 
provides up !o 57,600 
bps throughput with 
V,42bis compression. 



(It has MNP 2-5 and 10, too,) Plus its 
revolutionary disploy gives you 25 different 
status reports! And for just a little more, you 
can easily add caller ID and voice capabilities 
later this year In addition to 
the *399^^ stand-alone 
version (without software), 
SupraFAXModems are 
available in Windows^'^, 
DOS'^'^, and Macintosh™ 



Supra Corporation packages. 

1 - 800 - 727-8647 

7701 Supra Orrve Albany, OR 97321 USA • 503 ^67-2410 • Fax: 503 967 2401 

• Low-cost, user-instqlfable Voice & Caller ID upgrades available Q2 ^92, 

A[l tmdejrnarks beiofig to thrar raspeclfve comparijes. 
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more than 640 KB of memory, and DOS 
was accordingly limited* DOS could ad¬ 
dress a full megabyte, which left an area 
between 640 KB and 1 MB; that area of 
memory was filled witli bits and pieces of 
stuff needed to get information into and 
out of your computer. The result of this 
has been headaches for everyone, because 
that area between 640 KB and 1 MB, 
known as the upper memory area, is terri¬ 
bly usefuL 

Memory managers like 386Max and 


QEMM-386 use this area as a way station 
to access memory above i MB. Tire video 
ROM, which controls what’s sent to the 
screen and how, is addressed there. System 
ROM is stuffed in there. Network cards 
are addressed there. 

If two devices want the same block of 
that memory, you gel problems* 

Fine* Now what devices had I? Early 
on, Fd taken out every card in the system 
and still had the problem. Well, not every 
card, because the system wouldn’t oper¬ 


ate without a video card* And there had to 
be a drive controller. 

Oh. 

The HyperStore controller needs an 8- 
KB block of address space, which by de¬ 
fault is addressed to C800, which is a hexa¬ 
decimal address. If you don’t understand 
hexadedmai, don’t worry about it. It’s a 
big number pronounced "See-eight-hun¬ 
dred*” That controller had been operating 
in my system for nearly a year with no 
problems, so 1 had pretty well forgotten it 
was there. 

More important, 1 had forgotten that it 
had an address. I pored over the Hyper- 
Store documents to find that not only is 
there an address, but it can be changed 
with jumpers* Right there on the bottom 
of the page telling how to do that is this: 
"Warning: In most cases, the primary ad¬ 
dress of the HyperStore will perform with 
no complications* If the system has a 512- 
KB VGA card, it may be necessary to set 
the HyperStore address to D800.” 

That’s one triumph of understatement. I 
hope to kiss a duck it may be necessary to 
set the HyperStore address to D800.. * 

Once that was done, the primary prob¬ 
lem vanished. There arc still some resid¬ 
ual difncullies, which Til get to another 
time. 

The moral of the story is that PCs are 
badly designed. Why tlie devil should users 
have to do hexadecimal addressing to use 
a machine that costs more than a comput¬ 
er-controlled washer/dryer? When 1 buy 
major appliances, someone comes out and 
installs them and shows me how to use 
them* For PCs, there are badly written 
manuals I can go through to find that if 1 
add a 512-KB VGA card, I "may" have 
to change a jumper to readdress a card 
from C800 to D800* 

More on this another lime* At lea*st Win¬ 
dows 3.1 wasn’t at fault. It still has some 
minor bugs, and there are a few signifi¬ 
cant interactions between video cards, 
monitors, and software. But 1 am finally 
past the point where all the interactions 
are significant, and I can get on with using 
Windows, which is, in fact, a joy to use. 

The Big Orchid 

Last month, I ran out of space before I 
could present my Orchid of the Year, so 
r II do it here: the Chaos Manor Orchid of 
the Year goes to Philippe Kahn, chair¬ 
man/CEO of Borland International* A 
generic User’s Choice Award goes to Bor¬ 
land Intemational in general* That doesn’t 
mean I endorse every product the com¬ 
pany makes; but by gollies, 1 have yet to 
find one 1 wouldn’t recommend. 

Borland handled the dBasc/Ashion- 
Tate affair very well* They put poor old 


PERISCOPE 


Professional Software and 
JUST RELEASED Hardware-Assisted Debuggers 
Model IV for 38&5Xs for 80386 & 80486 Systems 



I 


Software 

^ Di:\T.l-OPMENT '92 


i you i>e£d adt^ugg^r hui hm. no rriom left In the lower MOK of ](our 
or 486^ s^sicni. I’erLsoope ntiw has n new SOFT^)\RtM)Ntl' MkluLlon for ytsu— 
I’erisaifie/EM. 

■ Periscope/KM lakes sdvimlagiir of the (ixlnickl nicmuty you already have, 
rjulier than ustog any memory In the lower 640K. 

■ No runaway pnugmm cart corrupt Perisoopiii/HM hecaiise It's wrlte-pratcoletL 

■ You don t have Lo use a slot since there's no boanJ Id inslall. 

V You cm ackl an qjtinnal break-out switdi lo recover from crashes. 

■ PcrJscope/KM costs only $295, half ibe oouil of PerisotKise l^odel I, with nmi 
of the same functtoiiality, 

Pertsoope/E.M retjuifes 3S6MAX* or HkieMAX^, version 5.11 or later; a 386 or 
486 system witlv about .3(X)K of exirndd memory; 32 K of memory ktwmi 640K 
and one meg,"ihi,1e; tK>S 5.0 or later. 


New Debusing Tools 


needed a me&m h de^u^ 
interrupt handlers where / 
could redly see what um 
going on. The hardware trace 
buffer is great I tius able to 
debug code in 3 days that / 
haw been It^dng to de b ug for 
monthsr 

...writes PcR Sestrich wtih Prime Computer. 
Esn why she chose Periscope Model }V. 


Periseppe 

Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 303§1 
4O4-875-SOS0 
FAX 404-S72-1973 


If you need more UiEm your current software-baani debugger gives you. Periscope 
.Motie] IV, wltli these advanced NR^' featurcSr may be just what yuu’re looking fot 

M Supports 386 and 486 syslems running up to 33 MHk witli its ICE-Illre 
capabilities. 

■ Keal-time hardware trace buffer holds np to 16lt CPU cfvEntJi. 

■ luihanced afirdysb and dlsp] of li^ buffer tmika wju nionf ptoducilve. 

M Perisenpe/KM funtainnaltly, bu llt-in at no extra asi saves you mcuiLw 

Just call toll-free 800/722-7006 
for details or to order. 



Real-time Periscope Model (V. shown with new 33MK2 board and 4S6 pod. 
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Data Compression of course, but 

Which One? 






Not all daH coiiKpfi 
are created equal! 


products 


Why not 
go with the 
real-time 
data compression 
software being 
used by more 
PC users worldwide! 




QU 


Just instal! SuperStor 2,0 and y 
instantly increase your disk capacity by 
2-3 times! Then use your computer the 
way you norfiially do, no extra cotninands 
or keystrokes are required. 

SuperStor 2.0 provides up to 25% 
greater compression tlian before! It's the 
fastest, most advanced product of its 
kind, with many unique features that 
make it more powerful, easier to use, and 
far mc^re flexible tlian the competition. 
Just kx)k at the chart to review SuperStods 
numert:tus features-inany of which are not 
offered by other compression products. 

SuperStor 2.0 is not only the most 
powerful, it's the most user friendly, too! 
Clear, colorful graphic displays make in- 
.sialling and using SuperStor simple. And, 
SuperStor 2.0 runs with all popular oper~ 
ating systems and applic'ation programs. 

So when choosing data compression, 
SuperStor is the one! 

For more information, please call 
1-800-732-3133^ 


Compreitses hard drives, RAM, floppy, and 
other removable media by an average ratio 
of 2:1, doubling your disk capacity! 


Real-time on the fly data comp res$i ion 
doesn't slow down your PC! 


Universal I>ata. Exchange allows compressed 
floppies or removable drives to be read and 
saved by any PC! 


FuUy integrated menu-driven software program 
offers ease of installation and operation! 


Advanced Compression Utility Tool Kit scans, 
checks, and repairs compressed data! 


Advanced Disk Optimization Utility 
defragments or consolidates compressed data 
for optimal disk performance! 


Highest compression ratio of any data compression 
software (up to 25"^ greater with version 2.0!). 


.Automatically updates CONFlG,SYS on pbi^ical 
partition to further enhance transparent operation! 


Dynamically adjusts drive capacity to flt more 
data on compressed disks with less effort! 




3905 Bohannem Drive 
Menlo Park, CA 94025 
Tel: 800-732-5133 ■ Fax: 415-688-0466 


Performance enhancing Disk Cache results In 
faster system performance! 


t Device driver easily loads high, maximizing 
conventional memory' for RAM-intensive 
applications! 



SuperStor 
JSew Version Stacker 
2.0 2.0 




.^jdjdStDT jnJ !iufhrr!H<w -ire TniLlcmarits of AjtkJStnr, Inc CopvfighJ C A.drf'Stof, 
Iru -, 19y I. All figlils I& a imdonuirk U S»3 l- EJciIrranics 
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mishandled A-T out of their misery. Since 
my original review of Vulcan back in 
CP/M days was responsible for George 
Tate*s founding A-T and converting Vul¬ 
can to dBase IT, 1 had a personal interest in 
what happened to the people who used 
dBase on my recommendation. I’m happy 
to say that Borland has treated them well. 

Borland *s big professional C++ com¬ 
piler is the proper compiler for any C pro¬ 
grams: it contains much more error check¬ 
ing than any other C compiler I know of, 
and it will ask you if you really want to 
do some of the very odd things the C lan¬ 
guage allows. Their Turbo line, particu¬ 
larly Turbo C++, is the most painless way 
to find out about new languages. Both Bor- 
land C++ and Turbo C++ gel User's 
Choice Awards. The company's support 
and upgrade paths for the original Pascal 
have been superb. T"ve no hesitation to 
hand Philippe Kahn in particular—and 
Borland in general—the Orchid of the 
Year. 

Onions 

So many people deserve onions that 1 de¬ 
spair. We have car manufacturers who 
want the government to come down hard 


on Japan for not buying cars Americans 
won't buy. We have a government that 
has not the faintest notion of what kind of 
trade war we're in. (The Japanese used 
what they catted “hostile trade" against 

K/o many people 
deserve onions that 


I despair. 



China in the twelfth century, but I doubt 
anyone in Washington knows that.) We 
have a corporate structure that eliminates 
hundreds of thousands of jobs to accumu¬ 
late the money to pay its executives mil¬ 
lions a year for presiding over the fiasco. 
The list of those deserving large onions is 
endless. 

On reflection, though, the biggest and 


smelliest onion goes to the regulators who 
use red tape and obfuscation to strangle 
start-up companies in their cradle. The 
FCC is probably the major offender: they 
don't care if your product puts out annoy¬ 
ing radiation or not, (To wit, the toy trans¬ 
former for the Seiko Smart Label Print¬ 
er.) All they care about is whether you 
paid your tribute to get your certification, 
and if you didn't, they will harass you firom 
the showroom floor to the ends of the 
earth. A well-deserved Chaos Manor 
Onion with Garlic Clusters to the FCC, 
which has done as much to hash American 
competitiveness as anyone I know. 

Winding Down 

Hie book of the month is Shooting Blanks: 
War-Making That Doesn't Work by James 
F. Dunnigan and Albert A. Nofi (Morrow, 
1991), an excellent compendium of dumb 
military tricks. The computer book of the 
month has been Brian Livingston's Win* 
clows 3 Secrets (IDG Books, 1991), and 
yes, I know it was mentioned last month as 
well. Windows 3 Secrets also contains the 
shareware of the moniti: there are two disks 
of freeware and shareware for Windows 
users. 

continued 



When in Doubt, Checy it Out! 


When you have a PC problem, 
you need to know if the cause is 
hardware, software, or something 
else, Checki/It quickly identifies 
the cause of PC problems or 
verifies that your PC is working 
correctly, saving you time, money, 
and unnecessary repair calls. 


Check/It shows you: 

• PC Configuration Details 

• DOS Setup Data 

• IRQ Assignment Conflicts 

• Bad Memory Chips 

• Hard and Floppy Drive Testing 

• Serial Parallel Port Errors 

• Complete Virus Scan 


Call us TODAY to 
Checki/lt Out for yourself: 

^Touchstone 

Software Corporation 
Main Street Huntington Beacti, CA 92648 
(800) 531^50 or (714) 969-7746 


CQrpyr» 9 hl ® 1991 TouchStema Software WJL fllGKTS RESERVED CtiedcV'tt a registef&d liactemark of Touchstone Software Coip. Huntington Beacfi, CA 
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Take it from the critics, Coherent 
is so close to UNIX, you won’t 
believe your eyes. Or the price. 
“Mark Williams Co. seems 
to have mastered the art 
of illusion; Coherent comes 
so fully qualified as a UNIX 
clone, you find yourself thinking 
7 can’t believe it’s not UNIX! ” 

-Sean Fulton, UNIX Today!, 
November 26,19^ 


-Sean Fulton, UNIX Today! 



“...(Coherent) may be the best thing 

that has happened to UNIX yet.’’ 

-William Zachmann, PC Week, 
November 5,1990 

“If you want to come as close as you 
can to real UNIX for a bw price, 
COHERENT can’t be beat.’’ 

-Warren Keuffel, Computer Langu^ 
Magazine, November 1990 

“If you want a UNIX-like develop¬ 
ment and learning system for less 
than $100...I don’t see how you can 
go wrong with Coherent.’’ 

-David Fiedler, BYTE M^azine, 
November 1990 

OVER 30.000 USERS. 

AND MORE EVERY DAY! 

Why is Coherent now the 
world’s best-selling UNIX clone? 


MWe SCO 

COHERENT XENIX 286 
Veisicm Version 2^1. 

Na of Manual 

1 

8 

No. of Disks 

5 

21 

Kernel Size 

64K 

mK 

InstaUTime 

20'30 min. 

3-4 hours 

Suggested Disk Space 

10 

30 meg 

Mm. Memory Re<jiiired 

640K 

1-2 meg 

Performance* 

38.7 sec 

1003 

Price 

S99.95 

11495,00 


*Byte Exed benchmaik, 1000 itcmtiains qn 20 MHZ 386. 
Haraware requiperacftts; 12 nif;g 5 W or 14 nKi IW floppy, 
ind hurd disk. 


NEW RELEASE 3.2 

»9955* 

Because like the original UNIX, 
Coherent is a powerful, multi-user, 
multi-tasking development system 
with a complete UNIX-compatible 
kernel and C compiler. 

Features include Lex and Yacc, 
a vi editor, SCSI support and UUCP 
capabilities. 

And Coherent comes with a full 
set of over 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance functions. All of it fully 
documented in our highly acclaimed 
1200 page manual. 

WHAT UNIX WAS MEANT TO BE. 

Unlike current versions of 
UNIX, Coherent is lean and efficient. 
Small and beautihilly powerful, the 
way UNIX was originally designed. 

Coherent runs on affordable 
286 as well as 386 and 486 based 
IBM-PCs and compatibles with 
space to spare. Enough space to keep 
DOS co-residing on your hard disk. 

And it’s so fast to install, so fast 
to learn and just so fast, Coheroit 
leaves UNIX in the dust. 


HARD TO BELIEVE? 

^ IT KEEPS GETTING BETTER. 
Like Coherent, all Mark 
Williams products are incredible 
values. Including r^ular updates 
widi new and enhanced features. Our 
write-your-own device driver kit. 

And COHware, contributed software 
on diskette. 

There’s also on-going free tech¬ 
nical support via telephone. An 
active user network and a UUCP 
Bulletin Board System. Phs, laith 
our new 3.2 release: 

• A new Kom shell with sophisti¬ 
cated command-line editing. 

• Postscript and PCL support for 
troff adding access to hundreds of 
new fonts. 

• Improved UUCP support. 

• International keyboard and 
character set support 

TAKE 60 DAYS TO 
CONVINCE YOURSELE 
Will you agree with the critics 
and Coherent’s 25,000-plus users? 

Try it And if you don’t think 
Coherent is everythii^ you ever 
wanted in UNIX, we’ll refund your 
money. No problem. No hassle. 

You can’t go wrong. So get to 
a phone, FAX or m^box now and 
orfer Coherent today. At $99.95, 
it’s unbelievable. 

1-800-MARK WMS 

{1-800427-5967 or 1-708-291-6700) 
FAX; 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 

llTllI Mark Williams 
Company 

60 Revere Drive 
Northbrook, IL 60062 

'Plus diiimiltt and hamlliiw. Calwrent iii mdeamrii oC ^/Eirk 
Wilumis CcRB{»iy LMX k a tradenurk dl AT&X XENIX is a 
fradHiuilL id MknnofL 


ITistributore: Australia <07) 266-2270, Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 47-871-201, France 0) 46-72-80-74, 
Germany (0511) 53-72-95/(030) 313-7015, Norway 211-0950, Singapore 336-0188, Sweden (0) 660-192-90. 

















USER’S COLUMN 


ITEMS DISCUSSED 


Ascend...*..$299 

NewQuest Technologies, Inc. 

2550 South Decker Lake Blvd. 

Salt Lake City, UT84119 

(800) 877-1814 

(801) 975-9992 
fax: {801) 975-9995 

Circle 1146 on Inquiry Card. 

Civilixalion ...$69.95 

MicroProse Software, Inc. 

ISO Lakefront Dr. 

Hunt Valley, MD 21030 
(410)771-1151 

Circle 1147 an Inquiry Card. 

DJ-10 .$250 

Colorado Memory Systems, Inc. 

800 South Taft Ave. 

Loveland, CO 80537 

(800) 432-5858 

(303) 669-8000 

fax: (303) 667-0997 

Circle 1148 on Inquiry Card^ 

Duette System 6.$3875 

Maximum Storage, Inc. 

5025 Centennial Blvd. 

Colorado Springs, CO 80919 

(800) 843-6299 

(719) 531-6888 

fax: (719) 531-0227 

Circle 1149 on Inquiry Cord. 

HyperStore 1600 ....$650 

Perceptive Solutions, Inc. 

2700 Rora Si. 

Dallas, TX 75201 

(800) 486-3278 

(214)954-1774 

fax: (214)953-1774 

Circle 11 SO on Inquiry Card. 


Microsoft Windows 3.1 
(price not available) 

Microsoft Corp. 

L Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

(206) 882-8080 

fax: (206) 883-8101 

Circle 1151 on Inquiry Cord. 

Multisync 4FG.....$949 

NEC Technologies, Inc. 

1255 Michael Dr. 

Wood Dale, IL 60191 

(800) 632-4636 

Circle 1152 on Inquiry Card. 


OS/2 2.0......$195 

IBM Corp. 

(800) 342-6672 

Circle 1153 on Inquiry Card. 

Q&A 4.0.....................$399 


Symantec Coqj. 

10201 Torre Ave. 

Cupertino, CA 95014 

(800)228-4122 

(408) 253-9600 

fax: (408) 253-4092 

Circle 1154 on Inquiry Card. 

QEMM-3S6 6.02......$99.95 

Quarterdeck Office Systems 
150 Pico Blvd. 

Santa Monica, CA 90405 

(800) 354-3222 

(213) 392-9851 

fax: (213) 399-3802 

Circle 1155 an Inquiry Card* 

Rules of Engagement.$59.95 

Mindcraft 
2341 205th St. 

Torrance, CA 90501 

(213)320-5215 

Circle 1156 an Inquiry Card. 


Sota Lightning VGA...$445 

Sota Technology, Inc. 

559 Weddell Dr. 

Sunnyvale, CA 94089 

(800) 933-7682 

(408)745-1111 

fax:(408)745-1640 

Circle 1157 on Enquiry Card. 

Wind/X.....„...$439 

STB Systems, Inc. 

6151 North Glenvilic, Suite 210 

Richardson. TX 75081 

(800) 234-4334 

(214) 234-8750 

lax: (214) 234-1306 

Circle 1158 on Inquiry Card. 


USER’S CHOICE AWARDS 


Borland C++ 3*0....... . .$495 

Turbo C-I-+ . ..$99.95 


Borland International, Inc. 

P.O. Box 660001 
1800 Green Hills Rd. 

Scotts Valley, CA 95066 

(800)331-0877 

(408) 438-84(K) 

fax: (408) 439-9344 

Circle 1159 on inquiry Card. 

FI as lid rive.... $499 

The BSE Company 

1622 Edinger Ave., Suite F 

Tuslin, CA 92680 

(714)258-8722 

fax: (714) 258-8815 

Circle 1160 an Inquiry Card* 

Network Archivist.....„.......$995 

Palindrome Corp. 

850 East Diehl Rd. 

Naperville, IL 60563 
(708) 505-3300 
fax: (708) 505-7917 
Circle 1161 on Inquiry Cord, 


Since Tve been sick, I tried a number of 
new games, but I haven’t found any 1 like 
better than Civilization (MicroProse Soft¬ 
ware) and Rules of Engagement (Mind- 
craft). 

CD-ROMs of the month are from 
Wayzata Technology (P.O. Box 807, 
Grand Rapids, MN 56744, (800) 735- 
7321). Tliey include Pictures of the Uni¬ 
verse, a year’s worth of Insight, and other 
stuff; get their catalog. 

Incidentally, you can now send in four 
SyCJuest di.sk cartridges and for $250 have 


an indexed CD-ROM made from tlicir con¬ 
tents. This is less than the cost of ihe four 
disk cartridges and is clearly the wave of 
the future. 

I’m out of space, and I still didn’t get 
to the Brave New Worlds I promised last 
time; next month for sure. Also next 
month: eompuiers for college—hardware 
and software to send with the kids. Out¬ 
fitting a Mac or a PC for academia. There 
will also be a lot more on Windows. And 
I have finally received a copy of OS/2 
from IBM. ■ 


Jerry Paurnelie holds o doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future. Jerry 
welcomes readers' comments and opin¬ 
ions. Send a self-addressed, stamped en¬ 
velope to Jerry Fournelle, do BYTE, One 
Phoenix Mill Lane, Feterborought NH 
03458. Please put your address on the let¬ 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar¬ 
antee a personal reply. You can also con¬ 
tact him on BIX as *'Jerryp.'' 
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About the on^lhing 
Superbase 4 can't contain 
is your imagination. 


Imagine this. 

A Windows™ database that can handle 
virtually any data type. 

_ It's called 

Superbase*4 
from Software 
Publishing 
Corporation. 
With it, the 
development 
possibilities are, 
well, thought 
provoking. 

" "" Consider 

bar coding. Think creatively and anything's fair 
game. One high-security prison, for example, 
uses Superbase 4 to keep track of their prisoners. 
^ Or how about video? 

Through DLL you can store still 
shots from a full-motion video 
camera. Or grab key images from a previously 
recorded tape. 

What's more, any photographic or graphic 
image can be included in any data file. So you 
can dress up product _ ^ 




catalogs. Personnel records. 

You name it. 

And through DDE you 
can even pull in everyday 
business accessories. Like maps, graphs, charts, 

S and spreadsheets. 

But this versatility doesn't come at 
the expense of power. Superbase 4 is fast. 
It lets you include an unlimited number of char¬ 
acters in any text field. And supporting SQL, 

it connects with 
some formidable 



MAvr to wdjrH as aim. 



databases—SQL 
Server, Oracle, Sybase, dBase, and DB2, among 
others. 

In fact, Superbase 4 already _ 

manages a direct mail database 
containing over one million rec- 
ords. It could handle a lot more. 

So it's no wonder Superbase 4 
is the worldwide market leader in Windows 
databases. 

Just imagine what it can 
do for you. 


ft 


S LTnnilAftE' 


Imagine, a free demo disk just by calling 1-800-336-8360, Operator 626. 

Suprrbaif is i Te^jstrned I rjckmirk ^ nd Suprrbi» 4 i trjdrm irk Qf Sdf twiir Pjbll ih I itg Catf ordt Eon. Window} Is a tridf mirk of MIcTCHoft CoipoEal Ion. 
Software Pubtishin; Carpcttalton, naS KifetUctad, Santa Clan, CA9S0S1. 
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SOFTWARE 
V^RJBUSHING 
































Wh^consider a new 
you can leaver 



Because well 
enough just might 
not be good enough 
an5anore. 

Because new 
Microsoft* Excel 4.0 
for Windows™ is the 
ultimate refinement of a powerful, 
easy-to-use spreadsheet. 

Because you could be get¬ 
ting your day-to-day spreadsheet 
tasks, not to mention more amaz¬ 
ing number-crunching feats, done 
faster. And more easily. 

We’re talking about one-step 
just-about-everything here. 

Take a feature like Autofor¬ 
mat: with just a click of your mouse, 
it applies one of 14 sharp-looking, 
professionally designed formats 
to your worksheet. 

Or consider Autofill, which 
intelligently helps you build your 
worksheets. For example, when 
you type January in a cell, Autofill 
automatically enters February, 
March, April-as many (or as few) 
months ahead as you designate. 


Shortcut menus are anoth¬ 
er innovation. When you click the 
right mouse button, a menu ap¬ 
pears on-screen next to whatever 
you’re doing, offering you all the 
options that sensibly relate to the 
task at hand. 



Wizards are step-by-step 
guides that take you through com¬ 
plex tasks, like charting, or creat- 


Th£ Scmarm Mamn^j is apitwerfid itnafysis too! that teisjmt easifyorEate 
ami save multipie "tvkat ^scenarios. !hm imtanttiiproduce nke'^ktng 
summary reports^ (Which makesym look nice tooJ 

ing summary tables from a data¬ 
base, with incredible ease. 

And with new Drag and 
Drop, all you do is highlight the 
area you want to move,“grab” it 
with your cursor, and drag and 


*SeejokrrPselhrti!trd^iis. ^QffergBod m the 50 United States thmugk 7/31/S2. fbr m^tmalufn imfy; fit Coitisda. colt (300) 5^-0048; oaisiiie the 5fl United States. ^ {20& ^6-3661. ® 199SMcntse^ C&rpwatim. AUri^ts nsmW. 
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spreadsheet wiien 
11 enough alone? 






drop it to wherever you want it on day money-back guarantee*, 

your screen. It’s that simple. By now, you may agree with 

We’ve also made the Toolbar us that new Microsoft Excel 4,0 
customizable. 

Plus, it has 
handy new 
features, such 
as a Spelling 
Checker and 
AutoCenter, 
which lets you 

center text over multiple columns for Windows is the ultimate refine- 
with a single click of your mouse^^ mentofone-step-power-with-ease. 


'ntegallety(if90chart types indudes rotating 3‘Dcharts, udth surface, radar and picture duirts. 

It looks great twre. Itk even more itrbresstue on ymr screen. 




Invested a lot of time in 
Lotus*? That’s no problem. ^ 
^u can learn using what 
you know. Type in your 
familiar Lotus 1-2-3* 
commands, and j 
Microsoft Excel 
shows you the 
equivalent com¬ 
mands. Easy. 

Microsoft 


Wondering how to up¬ 
grade? Check outthe 
caption underneath 
that guy to your left- 
if you’re interested in 
the^st spreadsheet 
'oh the planet, 
that is. Other¬ 
wise, just try 
tofprget 
you ever 




1 1 ^ upgrading is easy. It\ $99^carTmtMiaasGlt Eiacei users, and $129 ifyouh tfsing Lotus 1-2-3or „ ^ it- " _ 

I Q.io 0 rCSdS Boriand* Quattno" Call us at (SOD) 323-3372 to on^yours. Or seeyourhcal software reseller. o cl LOIS * 


and writes your Lotus files. And it 
runs your macros-unmodified. It 
even comes with a convenient 90- 


H/KaosoH 


'lJSA.MkrDS(^isaK^^erEdtmdemaj1iand Int:. 





























WE DIDN'T HAVE TO PUT OUR 
OPTICAL PRODUaS ON PEDESTALS 
JERRY POURNELLE DID. 


I am pleased to report that I'm sold. The 
Pioneeer optical drive... is as solid as a rock. ,. .Thus, 
I'm discontinuing testing. Now I'll just use the drive. 
... I now rely on the Pioneer erasable optical disks for 
backup, for primary storage of really big files, and for 
archive copies of software... you 
really need something so easy to use 
that you'll routinely use it for 
backup.. . the Pioneer DE-S7001 will 
do the job very well indeed. Recom¬ 
mended. Byte (9/91) 

The Pioneer six-pack CD-ROM 
Minichanger is great. We've had it in 
operation for the best part of the year 
now, on a number of different sys¬ 
tems, ... It has always performed 
flawlessly, .. it changes drives a lot 
faster than you'd expect it to..,. It's 
really fast. .. .Accesses that used to 
take many seconds are now nearly 
instantaneous. Accesses that took 
over a minute now take a few sec¬ 
onds. 1 always did like the 
Minichanger_Now it's even bet¬ 
ter _Incidentally, the Pioneer 

Minichanger will work just fine with a Mac. Byte (10/91) 
The Pioneer DE-S70(J1 dual-purpose external 
optical disk drive I've written about before. Log your 
wordprocessor to that, save early and often, and 
you'll have it all _In a word, VVORM drives look like 


the ultimate in backup storage. Byte (12/91) 

Suppose you erase a file? Overwrite one you 
wanted to keep? And suppose your house burned 

down? You don't have any off-site backup at aO _I 

could remedy that by installing the DE-S7001 on the 
network server and archiving on 
that.... Byte (11/91) 

1 have the DRM-600 running 
not only with QEMM386.SYS, but 
inside DESQview windows, which 
has the amusing result that I can 
actually have several CD-ROM win¬ 
dow's open at once.... It's surprising 
how fast vou can switch back and 

j 

forth among them... .The Pioneer 
DRM-600... it's very convenient to 
have a bunch of CD-ROMs available 
without swapping. Byte (1/91) 

It's quite intuitive [the 
Pioneer CD-ROM Minichanger]; no 
instructions are required.... 
Recommended. Byte (1/91) 

This technology is ** 
coming of age. Byte (1/91) /y 
For more information or for a 
free VHS videotape "Pioneering The Future," about 
Pioneer optical disk products, call 1-800-LASER-ON, 
and find out why Pioneer is the leader in optical disk 

technology. ^ PIONEER' 




JERRY POURNELLE 

RENOWNED COMPUTER COLUMNIST 


Pimeer DE-S700L Pioneer DRM-600, (ffid Pioneer DD-SSlOl are fretdemurks of Pioneer Communkntions of Anieriai, Pic. QEMM3S6SY5 and DESQview atv fmdejmrkB of 
Quarterdeck Office Systems, 


Circle 84 on Inquiry Card. 




























Making Sense 
OF Multimedia 


BYTE editors debote 
the issues with 
contributors, readers, 
and industry experts 


R oundtable is a forum in which BYTE editors, 
contributors, readers, and industry expens de¬ 
bate key issues that affect how you purchase 
and use hardware and software. The “conversations" take 


place on BIX, where you can participate in the round-table 
conference. 

Editor’s note: This month, BYTE invited mititimedia 
software and hardware developers to discuss the tech¬ 
nology's practical applications. BYTE Multimedia Lab di¬ 
rector Tom Yager moderated the discussion. 

Why should average users care about mukimedia? WUh 
millions of desktops worldwide playing host to com¬ 
mon general-purpose applications^ what can muliime- 
dia bring to the broadest class of desktop computer 
users? 


CARL CALABRIA; The average user should not care about 
multimedia, nor any other enabling technology. What is 
important is that the technology allows them to do what 
they could not do before or that it allows them to do 
something better than diey did before. The great promise 
of multimedia technology is its ability to enhance the 
way people communicate with each other and with the 
machines that serve them. 

RICK STAUFFER: I agree. People will adopt multimedia 
with motion video and audio because it makes commu¬ 
nication better and easier. Users will perceive value in pre¬ 
sentations, desktop information, and video communica¬ 
tions. 

1 have given traditional presentations with overheads 
and 35mm slides and full multimedia presentations. My 
experience is that audiences respond more, and more 
positively, to multimedia presentations. 

Providers and users of desktop software will also see 
great value in multimedia. Right now, people with desk¬ 
top PCs u.se a limited number of software packages and 
a limited number of capabilities within those packages. 
Embedding training right into the product reduces one key 
obstacle to obtaining new users. 

The PC is catching on as a communications tool, as 
witnessed by the explosion in E-maiL Audio-phone mail 


offers advantages in that you don’t have to use the key¬ 
board and you get the emotion in the voice. Video E- 
maiJ and video conferencing go one step further with fa¬ 
cial expressions and posture. 

ED lUGE: People shouldn’t care about how multimedia 
technology works, but they absolutely care about the ben¬ 
efits it provides. People retain more information when the 
transfer involves more senses. 

One of our strategic partners 
showed images to people, ask¬ 
ing them to rank the quality of 
the images on a scale of 1 to 
10. Some were shown with ac¬ 
companying background mu¬ 
sic, (Those with music varied 
from test subject to test sub¬ 
ject,) The images with music 
ranked consistently higher. 

Will there be a ^'killer appli¬ 
cation” that pushes multime¬ 
dia into widespread commer¬ 
cial success? If so, what type 
of product will it be, and how 
long do you think well have 
to wait? 

CALABRIA; A small number of 
applications will propel multi- 
media into the mainstream, 1 
see a product called Video- 
Maker that, when used wiili the 
appropriate multimedia tech¬ 
nology, will enable tme desktop video publishing. Video- 
Maker will iei you create a video from start to finish. It 
will offer templates for common video formats (e.g., 
sales presentation, trip report, product demonstration, 
and training tape). These templates will provide a sto¬ 
ryboard that you can customize. 

Once you complete the storyboard, the application 
will generate a list of video and audio sequences that 
you w ill capture (e.g., 10 seconds of product footage, 30 
seconds of testimonial, and 2 minutes of background 
music). You can augment the captured audio and video 
with clip art, clip video, and clip audio to provide richer 
content. The application will place these elements in a sto¬ 
ryboard time line. You can fine-tune the editing, add 
graphics and text overlays, select different transitions. 


MIKE BRAUN 

Assistant General Manager, 
MuKimedia 
IBM Cerp. 

CARL CALABRIA 

Director of Ettglneoring 
Truevisionf Inc. 

ROB GLASER 
PrcKluct Group Manager, 
Multimedia Systems 
Microsoft Coip. 

ED JUGE 

Director of Product Marketing 
Tandy Corp. 

RICK STAUFFER 
Marketing Manager 
Intel Corp. 
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Circle 59 on Inquiry Card 
[RESELLERS: 60). 


I ingston's memory 

upgrade? products 
offer a variety of 
solutions for enhancmg 
Silicon Graphics work¬ 
stations including: 

Personal IRIS 

•4D/30, 35 
• 4D/RPC Indigo 
• 4D/20, 25 

Professional IRIS 
•4D/40, 50, 70, 80 

Power IRIS 
•4D/100—4Q0 series 


All Kingston memory en- 
hancements are individ- 
ually tested, fully warrant- ' W 
ed, and 100% compatible. 

For more information calif ^ 
Kingston today at: 

1 - 800 - 835-2545 ^ 

Ph.714-435-2667 

Fax714-43S-269q 

Manufactured by f \ 

® KiiKistoii 2^ 

JI^TECHNOLdGY CORPORATION I 


17600 Newhope Street 
Fountain Valley, CA 92708 


S 

a; 

.2 



ROUNDTABLE 


and add special effects. 

Because the content will be in digital 
formal, you will be able to manipulate and 
pnxess it to produce almost any desired re- 
suit. When pleased with the result, you 
will either transmit it digitally or output it 
to videotape. Although T don't think a killer 
application is necessary to propel multi- 
media into a widespread commercial suc¬ 
cess, 1 do think that desktop conferencing 
will be a killer application. By desktop 
conferencing, I mean the ability to do col¬ 
laborative work using all media. 

ROB GLASER: In the business/productivity 
area, there will be a few categories that 
benefit quickly from multimedia tech¬ 
nologies—presentation graphics is one ob¬ 
vious one. A second is E-mail—the abili¬ 
ty to record and integrate voice and video 
easily will be a short-term benefit. Voice 
will happen first because it requires fewer 
bits and little hardware. Also, it's easy to 
digitize. 

Outside the business arena there will be 
very compelling applications that drive 
the creation of new categories of systems* 
Let's not call these computers {although 
that's what they'll be on the inside); in¬ 
stead, let's call them digital appliances. 

Tliere will be many digital appliances 
(c,g.j AT&T's new picturephones, per¬ 
sonal communicators, electronic book 
readers, and digital cnterlainmcnL systems). 
In some of these cases, the '"application" is 
built into the device (e.g., the picturephone, 
which is just a two-way multimedia pipe). 
In other cases, there will not be one killer 
application as much as a whole genre, such 
as Microsoft's Multimedia Beedioven or 
Broderbund's new Living Books. Indi¬ 
vidual titles will probably cost less than 
$50, but there will be so many that peo¬ 
ple will be willing to spend the hundreds of 
dollars required to buy the device that 
plays the lilies, litis is much more like the 
model that established audio CD players. 

How importani are cross-piaiform mul¬ 
timedia standards data representa¬ 
tion and application programming inter¬ 
faces)? Is multimedia so compelling that 
it will draw new users to computersj or 
existing users away from their current 
systems to those more suitable for multi¬ 
media applications? 

MIKE BRAUN: Standards are an integral 
part of allowing application creators to 
flourish, IBM has worked closely with Ap¬ 
ple and Microsoft to reach common for¬ 
mats. But the issue of standards transcends 
operating systems. We need standard for¬ 
mats for publishing media, for intercon¬ 
necting devices, imd for packaging titles. 


GLASER: Having a standards infrastruc¬ 
ture is important for two reasons: Multi- 
media is a communications technology 
that requires a lingua franca, and many in¬ 
teresting multimedia applications will work 
on new digital appliances. For these ap¬ 
pliances to become popular, they have to 
be cheap and consumers have to have con¬ 
fidence that they won't get stuck. Many 
people bought beta VCRs and remember 
when their local video rental outlet stopped 
carrying beta videotapes. 

Microsoft established a standard mech¬ 
anism for plugging time-based media into 
Windows 3,1. It's called Media Control 
Interface. IBM has stated that it plans to 
implement MCI in the OS/2 multimedia 
subsystem. 

MCI is a general-purpose mechanism— 
it provides a core set of commands and al¬ 
lows for commands specific to a class of 
device. One area that weTe working in 
now is establishing a common command 
set for digital video, be it software-only 
video (e.g., Microsoft's Audio Video In¬ 
terleave, or AVI) or hardware-assisted 
video (e.g., Intel's DVI), We've worked 
closely with a number of companies, in¬ 
cluding Intel and Fluent, and have a draft 
version of the .speci fication out for review. 

JUGE: Without standards, the software in- 
dusUy won't be able to devote sufficient re¬ 
sources to development to reach critical 
mass. The MPC standard has joined man¬ 
ufacturers representing more than one- 
quarter of llte PCs sold in the U.S. and has 
given developers a single target platform. 
MPC represents a minimum standard, not 
a closed-end platform, and more advanced 
technologies can be layered on lop of it 
for more demanding applications. It also 
assure.s buyers that an application carry¬ 
ing the seal will play on their computer. 

What is the future of integrating moving 
video as a data type? Shouid users invest 
in reiativeiy inexpensive computer-eon- 
troiiable video gear and video overlay 
cardsf or should they wait until digitai 
video steps in and makes outbound gear 
obsolete? 

GLASER: The big fork in the road is be¬ 
tween digital video and analog video. 
Midterm to long-term, I come down on 
the side of digital video. The main reason 
is flexibility. Computer users assume that 
any computer-controlled data type will be 
editable, shippable to other users, easily 
stored, embedded in a range of applica¬ 
tions, and so on. Digital video makes all 
those functions possible. 

Within digital video is a second fork 
between hardware-assisted compressors/ 
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NHNUIEMAN PUIGS IN 
WOHmiDE. 


Now get total power 
protection from MINUTEMAN 
anywhere in the world. 
MINUTEMAN takes charge 
worldwide with instant 
protection when you need 
it most. 

Every day your company 
relies on its voice and data 



MINUTEMAN PRODUCTS 

• On-Uiiei and standby UPS 

■ SbuidowQ software for 
avery available operating 
system 

■ aOOVAtolOKVA 

■ TUV approval 

• Now in over lOO countries 

• Regional service centers 

■ Automatic voltage 
regulators 

■ All international voltages 


cominunicationa eqpiipment 
to stay productive. Unfortu¬ 
nately. the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common. And the high cost 
of losing vital information 
and productivity due 
to power outages and 


surges calls for preventive , 
measures. 

But power requirements 
can be confusing. And your 
company has unique 
needs that often require 
custom solutions. 

MINUTEMAN offers the 
most comprehensive line 



Our MINUTE- 
MAN Global 
Socket (GS) 

Series un¬ 
interruptible 
power supplies 
accommodate 
the unique 
needs of our 
international 
customers. You no longer 
need to use adaptors or cut 
and spUce on a new plug. Our 
GS UPS systems are universal 
and compatible with aE major 


Global Socket UPS 
systems are universal 
and compatible with 
these plug patterns. 

■ British (standard) 

■ European 
(Europlug) 

■ Australian 

■ Italian 


plug patterns. 

Our UPS systems are 
ready for both the individual 
computer and for your 
network. These popular 
MINUTEMAN UPS systems 
employ our 
advanced 
technology to 
create the most 
dependable 
UPS available. 

By integrat¬ 
ing the latest 
MOSFET 
technology 
requiring fewer 
oomponents, 
each GS Series 
model is more compact. 

The result is a truly 
advanced and economical 
UPS lor all your business 
needs, worldwide. 


NOVELL 
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Of UPS systems available, 
protecting all your business 
equipment from stand-alone 
workstations to the largest 
oftheIBMAS/400s. 

MINUTEMAN products 
are sold and serviced 
worldwide. Call on our 
skilled professionals to help 
you determine your exact 
power protection needs. 


Contact our Power 
Professionals on the POWER 
FAXLINE below, or call 
(214) 446 7363 for your free 
Power Protection Guide. 

(214) 446-9011 Fax 


UNINTERRUPTIBLE POWER SUPPUES 


® 1992 Para Systems, Inc. 

P.O. Box aiBlBB, OaUas, TX 75381 
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Bring Images in your Computer 


Artiscan 


in DeskTop Publishing, OCR and Multimedia 
applications and dramatically increase productivity 
ColorSnap PC ^ 


$ 599.00 


Professional, REAL TIME, video image capture 
in color (24-bit, 16.7 million colors) and gray scale. Capture 
from any NTSC/PAL video source, camcorder, live TV, still 
video etc. VGA, SVGA supported, files saved in standard 
formats. First developed for the demanding Macintosh market ColorSnap has 
been rated as best image quality (and best buy) by the leading magazines. 



$ 1199.00 


Professional, table-top, fast (SCSI interface), 24-bit color 
scanner. True 600 dpi on both axis. Superb picture quality in 
color and gray scale. Includes Aldus PhotoStyler. Optional X- 
Ray, Transparency Scanner ($699,00). OCR software options available, 



CharacterT $599.00 

First FULL PAGE. SHEET-FED AND HAND-HELD 

Scanner. Ideal for OCR and Graphic (Gray-Scale) Applica¬ 
tions. Includes Paint Software and OCR 'Perceive' software. 




30-day return guiiranLee on all products. 1 year warranty. Resellers Welcome. 

C ® ItlDlltfiV 14250 NW Science Park Drive 

WE5BH|«H Portland, OK 97229. To Order 1-800-547-3303 

td. (503) 626-2291 fax (503) 643-5379 


d 
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PflICES HftHD TO MEET - SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled 


ROUNDTABLE 


decompressors and software-only codecs. 
Inters DVT and the upcoming Moving Pic¬ 
tures Experts Group standard are exam¬ 
ples of hardware-assisted codecs. These 
are expensive, but they enable full-screen, 
30-frame-per-second video at CD-ROM 
data rales (i.e., 150 KBps). Most people 
who have seen well-produced hardware-as¬ 
sisted digital video rate it as at least equiv¬ 
alent to broadcast NTSC or VHS. 

Software-only codecs such as AVI (tool¬ 
kits to ship by the middle of this year) and 
the codec that’s part of Apple’s Quick¬ 
Time do not do 30-fps full-screen video— 
at least not from an arbitrary data source. 
But they do have the economic advantage 
of working on a large percentage of to¬ 
day's PCs. 

Soft ware-only codecs also make it rea¬ 
sonable to ship video to other users. While 
there are siill issues with this (video chews 
through hard disk space), software-only 
video schemes will educate users about 
what they can do with video and will stim¬ 
ulate creativity, much as BASIC made it 
easy for millions of PC users to program. 
For profess ion ai applications, most peo¬ 
ple will eveniually want 30-fps full-screen 
video. But we as an indusiiy need to get the 
ball rolling for video as a ubiquitous data 
type. 

CALABRIA; llic VCR represents as nearly 
a ubiquitous delivery platform as our so¬ 
ciety has today. The NTSC, PAL, and SE- 
CAM broadcast channels of the world rep¬ 
resent the ultimate wide-area network. 
Cable TV also represents a huge band¬ 
width pipeline into couiiQess homes. This 
represents excellent motivation for con¬ 
necting the computer to the analog video 
world. 

Outbound video gear will never be ob¬ 
solete. What’s more, the advances in mul¬ 
timedia technology will only serve to ex¬ 
pand the need to interface with external 
analog gear. When $200 computers can 
deliver full-motion video and stereo hi-fi 
audio for hours at a time on a medium that 
co.sts les.s than a dollar, I will agree that 
analog technology is obsolete. 

My advice to buyers contemplating the 
purchase of computer-controllable video 
gear and video overlay cards is to purchase 
products that can solve the problems they 
have today. A quality computer-coniTolled 
VCR or videodisc player will serve them 
well into the future, even with the migra¬ 
tion toward an all-digital computer video 
environment. If a “video in a window” 
overlay card provides you with a solution 
today, buy it. It will be no more obsolete 
than the computer into which you install it. 
Three years from now, both will be in the 
trash. ■ 
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Qet 

Turbo-Charged 



~W- -W 

ana get your chance to win! 


Register for hot prizes in the Qet Turbo-Charged \hlue Sweepstakes* 



The Grand Prize includes the 
incredible new TI microLaser^^^ 
Turbo. PLUS... 



Grand Prize winner also gets a 
choice between the Tl 
TravelMate™ 3000 WinSX^"' or 
Apple Macintosh IlsP PLUS... 



Over $2,000 worth of publishing 
software: Adol>e'^ lllustrator^^^ 
Corel Dra\V and Aldus" 
PageMaker'! 


Now between April L, and June 30,1992, 
w hen you see your Tl dealer for a demo of the 
new microLaser Turbci or micro Laser XL 
Turbo, you can register in the Get Turbo- 
Charged Value Sweepstakes. TliereV no 
purchase necessary^ 

Tlie lucky Grand Prize winner drives 
off with a Tl microLaser Turbo printer 
and a choke of the hottest computers on 
the market—the award-winning Tl 
TravelMate 3000 WinSX or the Apple 
Macintosh llsi—together with three of 
the most popular desktop publishing soft¬ 
ware packages, Aldus PageMaker, Adobe 
Illustrator and Corel Draw. 



Coming in second looks prett\ hot, too. 
Tie Second Prize winner can choose be¬ 
tween the Tl TravelMate 3000WinSX or 
the Apple Macintosh 11 si. 

xAfter your test drive, if you buy a Tl 
microLaser Turbo or microLaser XL 
Turtxdoadedwith PostScript' software 
from Adobe, youll get a 
coupon for a free copy of 
Adobe Type Manager^^^ 

(ATM) software and 
Adobe Garamond 
Font Packagel That's 
a total retail \'alue of 
$346—you pay just a $7.50 


shipping and handling charge. Proving 
that you're alwm s a winner when you 
choose Tl. 

Your dealer has all the details on die Get 
Turbo-Charged Value Sweepstakes. So 
sprint in today to see the best value in 
super-fast PostScript printing race 
through graphics software faster than 
other printers. And get your chance to win. 

For the name of your nearest TI 
dealer, dial; 

1800 ^ 527^3500 

Texas 

Instruments 


Tlie GranJ Pri:;t,‘ hii!< an ;ipproximatc retail value ot Sevond iViie has an approximate retail ^’Blue of S44XX)r RroTnorion will be supported In' all partioipaiiii];> dealers in ihe 

UiS, and Canada, ^^ 1 ^d in Quehte. Canadian residetirs must cnmetrilv answer a skiU'tcstinyqutsTiun u> win. In Ohio or Mirhigan^ you may also ceiIS l-S0CV527'350Qtor an entry 
fi>rm. tnicroUtstT, TravelMate and WinSX are trademartu^ of Texas Injjtruments Ineoriwrated. Apple Maeintoish lUi ii a re{;isteired trademark ol Apple Compuier^ Iny. Adobet 
PostScript and die Po.stScripi are rcfjisiUTtd tradeinarkN and Adtibe Type Mimaft^^rand Adobe Illustrator are trademarks of Adobe Systems EncorporateJ. Aldus and 
© 19^)2 Tl Pa^Maker are rei^iscered trademarks of Aldus Corpi>ratioii. Corel Draw is a property id Corel Syatemfi Corfmratitm. 7l8SS 

































When abw showed up in a new program, the first to know 
was a guy in Montana. And everyone on CompuServe. 


Why settle for always being the last to know 
when you can be among the first with a CompuServe 
membership? We put an entire world of up-to-the- 
minute information right at your fingertips. 

Our online, interactive hardware and software 


support forums can put you in touch with thousands 
of experts: local, national, and international. Even 
the authors of new and popular software programs. 
Whether you re a novice or an expert, there*s 
someone out there who can help you with your 






specific problems and concerns. Lend you expertise 
you wont find in any manual. Keep you on top of 
the latest developments. Or just give you someone 
to talk to who shares similar interests. 

And there are libraries of software available 
for each hardware and software forum that you 
can download for free as a CompuServe member. 

YouUl find a lot more to talk about on 


CompuServe, too. There are forums that can offer 
you help on just about everything: cameras, pets^ 
model building, scuba gear—you name it. 

So get CompuServe today. See your computer 
dealer, or call 1 800 848-8199, for information or to 
order. Outside the United States, call 614 457-0802. 

CompuServe’^ 

The information service you won’t outgrow* 
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Intel’s 

Double-Fast 

CPUs 


Working at 50 MHz internally and 25 MHz externally, 
the Intel 486DX2 is both powerful and economical 

BARRY NANCE 


D espite the uncertainties that surround the PC industry, one factor has remained 
constant since the introduction of IBM’s first PC: Every time the industry 
raises the standard in computing power, it lowers the price/performance 
ratio—a streak that even DiMaggio could envy. You may not know whether 
you should commit to Windows or OS/2, but you do know that your next machine 
will provide more pow-er per dollar spent than your last one. 

During the past 12 months, there has been disquieting news on the price/per’ 
formance front. The curi-ent high-end CPU in the PC world—Intefs 50-MHz 486— 
has proven to be a difficult taskmaster. Designing and building 50-MHz mother- 
boands is a complex and expensive task, which means higher prices at the retail level. 
The constantly dropping price/performance ratio, considered almost a birthright 
among PC users, was in jeopardy. 

Impatient for motherboard manufacturers to design faster systems to handle 


EVTE 


ACTION SUMMARY 


Intel's 50-lVlHz 4S6DX2 runs 
on 25-MHz motherboards. It 
thus provides most of the ad¬ 
vantages of 50-MHz systems 
without their cost and design 
comptexity. Used as either a 
factory-installed CPU or as a 
customer-installed Intel Over¬ 
drive Processor, DX2 technol¬ 
ogy works best with high-per¬ 
formance memory systems. 


faster CPU chips, Intel has taken matters into 
its own hands. Instead of coaxing mother¬ 
board makers into the difficult job of creating 
designs that support 50-MHz, 66-MHz, and 
higher-speed CPUs, Intel has engineered a 
486 chip—the DX2—that operates internal¬ 
ly at twice the clock speed of the rest of the 
system, which operates at its “normal” speed. 

Doubling the internal clock speed of a 486 
can add significantly to the performance of a 
system without adding significantly to its 
overall cost. The 50-MHz 486DX2 works 
with existing 25-MHz motherboard designs 
yet—^for many kinds of software—performs 
substantially better than a 25-MHz 486 and 
somewhat better than a 33-MH2 486. Later 
this year, Intel plans to release a 66-MHz 
486DX2 that requires motherboard compo¬ 
nents rated at 33 MHz. Until the P5 CPU be¬ 
comes a reality late this year or (more prob¬ 
ably) early next year, DX2 clock-doubling 
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INTEL’S DOUBLE-FAST CPUS 


The Twice-as-Fast Chip 


T he DX2 is exactly like all previ¬ 
ous 486DX chips, except that it 
runs twice as fast internally. The 
bus-interface portion of the CPU 
chip produces a 2-to-l “gear reduc¬ 
tion” action. When the DX2 CPU ac¬ 
cesses its internal registers, refers to a 
memory location already mapped into 
its internal cache, or performs a float¬ 
ing-point operation, the CPU works 
at the faster rate. 

But when the CPU has to access 
main memory, do I/O instructions to 
an adapter card, or access one of the 
other chips on the motherbotu'd. the 
DX2’s electrical signals through the 
bus occur at half speed (i.e., 25 MHz 
for a 50-MHz DX2). The DX2 waits 
for the currently executing instruction 
to do its off-chip work before contin¬ 
uing with the next instruction. The 
figure shows this relationship. The 
DX2 talks to the 
keyboard control¬ 
ler, the 8259 pro¬ 
grammable inter¬ 
rupt controller, the 
timer chip, the ex¬ 
ternal cache, the 
DMA controller, 
the RAM chips, 
and the adapter 
cards at the slow¬ 
er rate. The RAM 
chips, the video 
adapter memory, 
and the unshad¬ 
owed ROM BIOS 
memory may in¬ 
sert additional wait 
states, as well. 

The high level 
of integration of a 
486 makes clock 
doubling worth¬ 
while. The internal 
8-KB cache of the 
486 CPU, along 
with the on-board 
math unit and the 
memory manage¬ 
ment unit, han¬ 
dles enough of the 
workload to let 
you realize gains 


Slot (VGA card 
and hard drive 
controller) 


from the faster internal clock speed. 
Depending on the software you run, 
the CPU often finds it can use the con¬ 
tents of the internal cache. 

For DOS software, the hit rate is 
about 90 percent to 95 percent. The in¬ 
ternal cache organization is four-way 
set associative; the cache holds four 
2-KB blocks, each containing 128 
lines of 16 bytes each. Tliese occur in 
128 sets of four lines each. 

Basically, this organization allows 
the cache to hold several noncontigu¬ 
ous memory locations at the same 
time. Writes to main memory are 
write-through, but the 486 buffers up 
to four writes before storing updated 
values in RAM. Tlie result Is that the 
486 can do quite a bit of work before 
having to talk to the rest of the mother¬ 
board. 

Docs this mciin you can pop out your 


A DX2 SYSTEM 


MMU 



RAM chips 
(0, 1,or2 
wait states) 


External cache 
(256 KB, 

0 wait states) 


50 MHz 


25 MHz 


The bus intetface unit of the DX2 processor forms the divide between 50-MHz 
and 25-MHz operation on a DX2 system. The BIU uses the CLK signal from 
the motherboard timer to drive its operation; all other parts of the CPU use 
2xCLK. 


old 25-MHz 486 and replace it with a 
50-MHz DX2? Not necessarily. The 
50-MHz DX2 consumes about 40 
percent more power than a 33-MHz 
486DX and generates corresponding¬ 
ly more heat, so you’ll need to make 
sure you can dissipate the extra ther¬ 
mal energy of the DX2. 

Also, the software subroutines in 
the ROM BIOS of your 25-MHz 486 
CPU may contain timing dependen¬ 
cies. The DX2 will access the ROM 
BIOS code at the proper rate (25 
MHz), but the BIOS routines may get 
confused when some instructions ap¬ 
pear to operate faster than usual. 
Nonetheless, Intel expects that moth¬ 
erboard manufacturers will be able to 
substitute a DX2 in place of a DX 
chip with little or no change to the 
motherboard. 

Don’t expect to see clock-doubled 
386 chips, as the 
gains in perfor¬ 
mance would be 
much less dramat¬ 
ic than with the 
486. The 386 uses 
an external math 
coprocessor and 
an external cache, 
and the CPU must 
go off-chip to ac¬ 
complish virtual¬ 
ly everything. A 
clock-doubled 386 
would show per¬ 
formance gains for 
certain instruc¬ 
tions, such as reg- 
ister-to-register 
operations, but not 
for anything else. 

In the future, 
you can expect to 
see Intel triple, 
and even quadru¬ 
ple, the internal 
speed of the 486. 
With much be¬ 
yond that, howev¬ 
er, bus saturation 
mitigates the ad¬ 
vantages of faster 
internal clocks. 


Internal cache 
(8 KB) 

Bus 

interface 
unit 


controller 


Programmable 
interrupt controller 
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Discover the Avis 
Corporate Account Prc^am. 
Because small businesses 
deserve lai^ peris. 

Small, growing businesses like yours deserve the kind 
of benefits that used to be reserved only for big 
business. That's why we’ve created the Avis Corporate 
Account Program. 

Sign up and the savings begin, it doesn’t cost 
anything to enroll in the program, not even a 
registration fee. As soon as you enroll, we’ll assign 
an Account Representative and a unique Avis 
Worldwide Discount (AWD) number to help assure 
that everyone in your company will start getting 
economical corporate rates. 

Get 5 Upgrade Certificates - Free! Just for signing 
up now, you’ll get 5 free Upgrade Certificates. These 
entitle your company’s 


travelers to a car from 
the next-higher car 
group than the 
one reserved at 
participating U.S. 
locations. But the 
low corporate rate stays 
the same. 





5 free Upgrades 

AVIS. 

We try harder.* 




And Free 
Rental Days 


The more you rent, the more you save with the 
Avis Corporate Awards 
Program. Based on rental 
activity using your AWD 
number, we’ll send you free 
Rental Day Certificates. And 
check your monthly 
statements for a variety of 
money-saving bonuses. 

We’il even help with 
your bookkeeping. As part 
of the Avis Corporate 
Awards Program, you’ll receive a detailed monthly 
statement outlining all qualified rental activity- 
including renters’ names, rental dates, locations and 
more. So you’ll spend less time on paperwork and 
more on helping your business grow. 

Plus, other Avis services like Avis Express* and 
Roving Rapid Return® can save precious time for you 
and your travelers. Call Avis at 1-800-321-3709, 
Operator 54, for more details. Or send in the coupon 
below and sign up today It’s the best way to get the big 

perks your small business deserves. ©,992 co..inc. 

1“-— ------ --- 

□ Yes! I’d like to find out how the Avis Corporate Account Program 
can help my company grow. 

Send to: Avis Corporate Accounts, P.O. Box 690360, Tulsa, 

OK 7416M360. Or fax to: 1-918^621-4820. Please send me more 

information about the Avis Corporate Account Program. 


NAME 


IITLE 


COMPANY 


ADDRESS 


cmr 


STATE 


Z[F 


PHONEf 


NATURE OF BlJSiNES.S 


F^Tl MATED NUMBER OF MONTHLY CAR RENTALS 


Do you currently have a Corporate Accounl with anathei car rental company? LTYes QNo 
INTOSI 
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_ ^ INTEL’S DOUBLE-FAST CPUS 

Space-Savers 



Stand-Alone LCD Monitor £799.(X) 

This 10*' black on white monitor is eafly-to-read, yet compact. 
Resolution is 640x480 for sharp, flicker-free image. Sharp's 
high refresh rate, triple aupertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adjustable monitor base is only 
29x14 cm. It lets you mount the LCD monitor on vertical 
surfaces or fold for transport. Comes with 1.5 m cable and VGA 
adaptor card. No external power re<|uired. IBM AT compatible. 



Popular Space-Saver Keyboard £ 79.00 

First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 


9“ VGA MorKx:hrome Monitor £ 189.00 

640 X 480 resolution black on white screen with a foot print 
to match the Space-Saver Keyboard of only 25,0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 


To Order In Europe Call 44 - 306-76718 
Fax 44-306-76742 

1 year warranty on all products shown. Order direct finom stock with 15 
day full return privileges. Visa, Master/Eurocard chargee and COD 
accepted. OEM and reseller volume discounts available. 

AJiO Stocked A Sejvfcodih; AUSTRALIA Tel 2-908-2777 * Fox 2-908-2331 



First Choice in Space-Saver Peripherals 

Euro House * Curtis Road, 11 OkJ Water Yard • Ctorklng. Surrey 
UNITED KINGDOM. RH41EJ • Phone 306-76718 • Fax 306-76742 



technology is Inters path to better performance (see the text box 
*‘The Twice-as-Fast Chip” on page 116), 

The Impact of the DX2 

What makes the DX2 significant? First, in its 66-MHz incarna¬ 
tion, it will be the fastest CPU chip for PC compatibles during 
much of 1992. Power users who Like fast computers will naturally 
buy DX2-equlppeci machines. In general, youTl find that DOS, 
Windows, Unix, and OS/2 2.0 applications am faster on a DX2 
CPU. You won’t have to pay for a redesigned motherboard to get 
the extra performance, because the DX2 is almost always a “plug- 
and-play” replacement for a 25-MHz 486 chip. 

Second, the DX2 represents the end of an era. The DX2 tech¬ 
nology will likely be the last to use the ISA bus. As Trevor Mar¬ 
shall pointed out in his article “System Bus or System Bottle¬ 
neck?” (March BYTE), transmission-line effects and signal 
quality set the speed limit for a bus, and design becomes more dif¬ 
ficult near the upper limits. The expense and effort it takes to 
design an ISA-bus 486 motherboard that operates at 50 MHz or 
higher are significant. The DX2 lets motherboard makers squeeze 
higher performance from existing, relatively low-cost designs. 

Tale of the Tape 

As you’d expect, benchmark tests (see the text box “A Tale of 
Two Tandys” on page 120) show the 50-MHz DX2 to be faster 
than a 25-MHz 486, although the performance of the DX2 is 
limited in ihe tests by the lack of any secondary cache in the test 
systems. The BYTE DOS benchmarks quantify performance 
with actual numbers, bui I wanted to go beyond the benchmark 
numbers to gel a feeling for how the DX2 performs in ordinary sit¬ 
uations. For my experiments, I used a Northgate Elegance ZXP 
computer containing a 486DX2 processor. 

I wrote a couple of small assembly language programs to de¬ 
liberately show what the DX2 can do. The first program simply 
read the same location from memory over and over again. 1 
looped through that instruction several million times, knowing that 
the DX2 would find that same location in ils internal cache each 
time. As you’d expect, the DX2 achieved 50-MHz performance 
as it executed the loop of instructions. 

The second program accesses memory outside the internal 8- 
KB cache during each loop. From this second program, I ob¬ 
served performance that showed the DX2 opcrdiing at slightly bet¬ 
ter than 25 MHz—just about what you’d expect in this situation. 

After exploring the boundaries of DX2 performance, E got 
down to some real-world tests. 1 added 12 MB of RAM and in¬ 
stalled Novell NetWare 3.11 in the Northgate to see how the 
DX2 would perform in a file server. Not surprisingly, the 50- 
MHz DX2-equipped Northgate outperformed a 33-MHz 486 
server by a slim margin. I made sure that the NetWare 3.11 disk 
cache held the data I read from a remote workstation. I conclud¬ 
ed that the DX2 is a good candidate for use in a file server. 

After replacing the Northgate’s NetWare 3.11 with OS/2 2.0, 
I exercised OS/2 on the DX2. It ran substantially faster. In par¬ 
ticular, the graphics operations that update the screen appeared to 
be faster with the DX2. Windows was also faster. 

1 found another noticeable difference between the DX2 and ear¬ 
lier 486 CPUs, too: The DX2 runs hotter. A heat sink will be de 
rigueur on DX2 motherboards. 

Considering a DX2 System 

In many instances, because the DX2 eliminates the CPU as a 
bottleneck in the computer, it puts a premium on high-speed 
components. It goes without saying that a fast hard drive is im¬ 
portant, but unless you use the DX2 machine as a file server, 
you’ll want to pay attention to the video adapter. 

commued 
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Power Moves. Hot Paint Wild 
Spins and Super Sound. 




-Mi 


tasv-to-use Inierjace with Amiiamii 


Business Grapmcs 


Fulfil 


Animatim 


Scumied /mage. 


PC Animate Plus™ for polished, professional 
presentations. Only $199.95 



Put Your Project In Motion. 

Get your act moving, fast. PC Animate Plus 
contains all the tools you need to create a 
knockout presentation - paint. 2D anima^ 
tion, graphics, special effects, and synchro¬ 
nized sound. 

Paint beautiful pictures in any resolution. 
Animate your own cartoons or graphics 
from other sources. Title home videos, 
Create brilliant business presentations. 
Produce your own music videos. E.xp!ore the 
depths of your imagination. It's never been 
easier. 

Flexibility Matches Power. 

PC Animate Plus was designed for simplic¬ 
ity, Simple to create, simple to change, and 
simple to use. The dropdown menus make it 
immediately usable. Tlie manual was written 


for quick reference. And the program's 
flexibility is unequalled in any resolution - 
forward or backward. PC Animate Plus 
supports the most popular sound card 
(Sound Blaster''' compatible), converts 
Autodesk .FLl files for compatibility, 
supports EGA, VGA, and VESA (super 
and ultra VGA), up to 1280 x 1024 with 256 
colors, as well 32,0(X) color formats. And, it 
reads or writes GIF, 

PCX and TIFF 
picture formats. 

Power and Depth. 

Special effects - 
color, pixel, palette, 
frame, and sound - 
turn your PC into a 
complete art and 



Al] q \ coirtpLiLiie^ and products as they appear are Lhe regisLered Iradeiuarks and/or trade names of the respective companies. 


animation department. Give 2D the look of 
3D. Move images over easily defined paths. 
Change colors and apply textures as the 
image moves. Alter your image with effects 
like shatter, defocus, ripple and more. 
There you have it. PC Animate Plus. IFs 
practical and affordable. Plus, it’s great fun. 



160 Knowles Drive, Los Gatos, CA 95030 
(80(])45l-09(K) (outside CA) 

(408)378-3838 (inside CA) 

(408)378-3577 (fax) 

Circle 153 on Inquiry Cord. 













































INTEL’S DOUBLE-FAST CPUS 



A Tale ofTwoTandys 


RIOK GREHAN 


I n the August 1990 BYTE (see 
*^386SX PCs: Heirs to the Low 
Eud^’), the BYTE Lab became ac¬ 
quainted with the unique design of 
the Tandy 4016 SXVs hinged case: 
Once you remove its plastic outer shelf 
you reveal a metallic sheath that opens 
into two sections, each swinging up 
and out like gull wings to expose the 
motherboard. The Tandy 4825 SX and 
4850 EP machines are similarly de¬ 
signed—appearing as if Tandy has sim¬ 
ply slipped new motherboards into a 
4016 SX housing—although their in¬ 
ternals are a far cry from those we 
found in the 4016 SX. 

Common traits are that both the 4825 
SX and the 4850 EP are 25-MHz 486 
machines (although, as you've probably 
guessed, the 4825 houses a 486SX pro¬ 
cessor). Bolli come standard with 4 MB 
of RAM. expandable to 32 MB on the 
motherboard, and have three 16-bit TSA 
slots available. Each has 512 KB of 
video RAM on the motherboard, and 
four 20“pin sockets let you upgrade 
video memory to 1 MB for support of a 
1024- by 768-pixel 256-color mode. 

The standard drive configuration for 
these machines is a single 3^-inch 1.44- 
MB floppy drive and a 120-MB Smart- 
Drive {i.e., a Tandy IDE drive), Botli 
machines are accompanied by a healthy 
software entourage: Windows 3.1, MS- 
DOS 5.0, and Microsoft Works 2.0, 
Both systems have all the basic I/O that 
most users will ever need: two serial 
ports, a parallel port, a PS/2-style 
mouse port, and a VGA adapter. Tn case 
you're worried about all the T/0 con¬ 
suming the ISA slots, don't be; tiie I/O 
circuitry is on the modierboard. 

Speed Is the Difference 

In fact, a cruise around the inside of 
both machines shows that they are 
identical but for one thing: the CPU. 
The 4825 SX houses a 25-MHz 
486SX with an optional 487SX co¬ 
processor (which we did not have 
available in our test machine). Inside 
the 4850 EP, however (see the pho¬ 
to), is a 486 whose heart beats at twice 



Tandy's 4850 EP uses InteVs 
double-clocked 486DX2 to boost per¬ 
formance. 


the expected rate. InteTs clock-dou¬ 
bling technology allows the 4850 EP's 
CPU to march in double time whenev¬ 
er the current instruction is one that the 
CPU can deal with on-chip. 

To explore the perfomiance of both 
machines and to reveal any advantages 
provided by the 4860 EP^s clockniou- 
bled CPU. we ran both machines 
through the BYTE low-level and appli¬ 
cation-level benchmarks. Overall, the 
performance of the 4825 SX is unim- 
piessive. When we examined the BYTE 
benchmark results, we saw that it per¬ 
forms from 7 percent to 15 percent poor¬ 
er than a Compaq Deskpro 486/25. (We 
are, of course, ignoring the Compaq's 
floating-point performance in this com¬ 
parison, since the Tandy 4825 SX that 
we tested did not include a 487SX co¬ 
processor.) In particular, the Compaq 
Deskpro did far better than the Tandy 
machine in functions that put heavy de¬ 
mands on memory throughput. 

Happily, the picture changes when 
you examine the performance results 
of the 4850 EP, The chip-doubler tech¬ 
nology gives the 4850 EP a substantial 
boost in CPU-intensive performance. 
For example, the BYTE Sieve. Sort, 
and Integer Math benchmarks show the 
4850 EP as executing about 2.3 times 
faster than a Deskpro 486/25. 

However, when you look at memo¬ 
ry-intensive operations, the 4850 EP 


does little better than the 4825 SX. (The 
4850 EP does appear to be able to han¬ 
dle odd-address accesses better than 
the 4825 SX, although even odd-ad- 
dress accesses on the 4850 EP are slow¬ 
er than on the Compaq Deskpro.) The 
reason is obvious: Operations that re¬ 
quire moving data in and out of the 
CPU donT reap the benefits of the chip- 
doubler technology. The Compaq's su¬ 
perior performance in memory-move 
operations is doubtlessly due to that 
machine's 128-KB second-level cache 
(the Tandy has only the 486's 8-KB 
cache to call on). 

The effect of the chip-doubler tech¬ 
nology on the execution of applica¬ 
tions—where, presumably, the in¬ 
struction mix is more evenly disnibuted 
than it is in BYTE's low-level bench¬ 
marks—^is difficult to predict by ex¬ 
amining the performance of sieves and 
string moves. Fortunately, we also ran 
the BYTE application benchmarks on 
both Tandys. and this gave us a good 
idea of real-world performance. Over¬ 
all, it appears that the 4850 EP runs 
about i .3 times faster than its cousin. 
(Again, in fairness to the 4825 SX's 
lack of a math coprocessor, we are not 
including floating-point operations in 
this comparison.) 

What Price Speed? 

Given that the internals of both ma¬ 
chines are identical, does it make buy¬ 
ing sense to choose the 4850 EP over 
the 4825 SX? The answer is that if you 
scale price and performance equally, 
you'll just about break even. 

The standard configuration for a 
4825 SX (like the one we tested in the 
BYTE Ub) costs $ 1999; a 4850 EP in 
the same configuration sells for $2699, 
That's a ratio of 1.35—close to the per¬ 
formance ratio we saw in the applica¬ 
tion benchmarks. 


Rick Grehan is technical director of 
the BYTE Lab. He has a B.S. in physics 
and applied mathematics and an M.S. 
in mathematics/computer science. You 
can reach him on BIX as *'rick_g. ” 
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The #1 Rated Project Manager Now Mailable For Windows. 


CASupeiPioject 






Power changes people. 

Especially project managers. 

They're working 
smarter and faster 
with new 
CA-SuperProject* 
For Windows. 

It's the world's 
most advanced, 
efficient and reli- 
k... able project man¬ 

agement software 

—and now it's incredibly easy to use. 

Total power is yours with just a few 
mouse clicks. Create and edit 
projects. Specify resources, 
task types and durations. 

Define integrated sub-projects. 

Build top-down hierarchies and task- 
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Manc^mth power, using toolsjbr sophisticated planning, 
compf^^^ensive resource management:, tracking and controlliitg. 


You can bet your career on its 
advanced and efficient scheduling algo¬ 
rithms. 

A recent study of the five leading pro¬ 
ject managers proved it. Each was 


dependency relations. Link multiple 
projects together for cross-project level¬ 
ing. Perform extensive “what-if" analy¬ 
sis, revising schedules as projects 
progress. 
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first in 214 working 
days-leaving Microsoft 
Project, Timeline 4.0, 
Project Workbench and 
Project Scheduler in the 
dust. 



There’s also a wide array of state-of- 


For your free Demo Disk, call 1-800- 
CALL CAl. Call today. 

And find out 

wliat our power I^OMPUTEIf 
windows can do /ISSOPATES 

for you. Software superior by destan. 


Show multiple views ofthe same prefect or 
different projects simultaneously. 


assigned the same project, but the finish 
dates varied by as much as five months. 
CA-SuperProject For Windows finished 


CA-^StperiPfcM 

Ra:V\todows 


O CompiiKt AssoclatiK InterimlnnaL InL. One Computer Assodates Plaza. 
Islandia, NY II78&-7000. AH product nam^ referenced herdn are trademarks 
of [heir r£sp«cive eompanies. 
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INTECS DOUBLE-FAST CPUS 



The most important thing to look for in a DX2 computer is a 
well-designed and well-implemented memory system. The faster 
a system can get data and instructions into the clock-doubled 
CPU, the better performance you should see. According to Will 
Slope, marketing manager of IntePs Workgroup Computing Di¬ 
vision, the DX2 will enhance the impact of a well-designed mem¬ 
ory system* 

This means you'll want to make sure that a DX2 CPU is aug¬ 
mented with a large external cache* A 64-KB cache is a bare ne¬ 
cessity, and 256 KB is better. The CPU will very often find what 
it is looking for in the external cache if the 8-KB internal cache 
doesn't contain the appropriate memojy location. 

In general, you'll see better performance from most software 
when you run it on a DX2 machine* Applications that use a math 
coprocessor are prime candidates for DX2 technology, because 
the FPU in the 486DX2 runs at the doubled rate* On the other 
hand, you'll find that text-mode word processors and file-ori- 
ented database management software benefit little or not at all 
from DX2 technology. 

Of Processors and Upgrades 

The DX2 is an important component of InteTs corporate mar¬ 
keting strategy. Throughout its 386SL and 486 product lines, In¬ 
tel is encouraging manufacturers to provide for the installation of 
an Overdrive Processor on every motherboard through the use of 
a second CPU socket. This will let you upgrade your system per¬ 
formance simply by purchasing and installing a higher-pertbr- 
mance CPU. In this strategy, the 50-MHz 486DX2 is the natural 
upgrade for a 25-MHz 486DX, while the 66-MHz DX2 fulfjlls the 


same function for the 33-MHz DX* Thus, DX2 technology will 
find its way into two types of Intel products: as standard CPUs 
and, in upgrade form, as Overdrive Processors, DX2 CPUs will 
have a different pin-out from that of DX2 Overdrive Processors, 

To implement this strategy, Intel plans to introduce dozens of 
variations of its 386SL, 486SX, 486DX, and 4S6DX2 chips this 
year. Its preliminary technical documentation for the DX2 sug¬ 
gests that it may exiend this strategy to the P5, which could fill the 
role as an upgrade to the SCkMHz 486DX in addition to taking its 
place at the high end of the Intel CPU line. 

For most current 486 users, the biggest immediate impact of 
DX2 technology will be as an upgrade to 486SX machines. Intel 
is making an Overdrive Processor that will fit into the 487 sock¬ 
et of 486SX machines* This Overdrive Processor is a DX2 that 
significantly improves the performance of a 486SX machine 
botli by supplying the missing FPU functions and by doubling the 
internal clock of the CPU* 

If you're buying a PC today and you want the fastest machine 
you can gel, DX2 technology is for you* The 50-MHz DX re¬ 
quires a much more expensive motherboard and is not generally 
available. The DX2 requires less-expensive 25-MHz compo¬ 
nents on the motherboard* Price-wise, you can see that the 50- 
MHz DX2 is a good route to better performance. ■ 


Barty Nance, a conmltlng editor for BYTE and a programmer for 
the past 20 years, is the author Using OS/2 2 (Qtie, 1992), 
Network Programming in C (Que, 1990), and Introduction to 
Networking (Que, 1992). Barry is the exchange editor for the 
IBM Exchange on BIX, where you can reach him as '"batryn.” 


GREAT THINGS COME IN SMALL PACKAGES 



This powerful print server 
can tackle your biggest 
network printing problems 


Parallel port 
plugs directly 
into any printer 


Press swited 
to print status 


Serial port can be 
input or output 


Connects any parallel printer directly 
to your Ethernet LAM 

Fully Novell Netware 286 and 386 
compatible 

Can attach to 8 file servers simultaneously 

Fast and easy to install 

Combines high-speed printing and 
exceptional printer control 

Supports encrypted passwords, 
forms, notify, cancel, and others 

Full one-year warranty and unlimited 
free technical support 


Ethernet port 
available In thin 
or twisted-pair 


Status LED 


■ Made in the U.S.A. 


Power jack 


Make the Bose Connection 

10850 Wllcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 • Fax (713)933-0044 1 - 800 - 333-9343 
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hilethePC 

industry 
continues to 


talk about performance 

in terms of CPU 

and disk speed, 

we at Quarterdeck 

^ think me biggest 

issue for mosf users 

is getting rid of 

“out of memory” 
messages. 
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DX2 on the Job 

The following manufacturers announced 486DX2 products and plans when the DX2 processors were annotmced. 

By the time you read this, there are likely to he additional manufacturers using these processors. 

ACER AMERICA CORP. 

MICRONICS COMPUTERS, INC. 

(408)432-6200 

(510)651-2300 

fax:(408)432-6221 

fax:(510)651-5612 

ADVANCED LOGIC RESEARCH, INC. 

MITAC 

(714) 581-6770 

(408) 432-1 i60 

fax: (714)581-9240 

fax: (408)432-8519 

AMERICAN MEGATRENDS, INC. 

MYLEX CORP. 

(404) 263-8181 
fax: (404) 263-9381 

(415) 683-4600 


NCR 

APRICOT 

(U.K.)44-021-717-7171 

(513) 445-2357 

fax: 44-021-717-7799 

NORTHGATE COMPUTER SYSTEMS, INC. 

(612)943-8181 

COMPAQ COMPUTER CORP. 

(713) 370-0670 

fax: (612) 943-8336 

fax; (713) 374-1402 

SIEMENS NIXDORF INFORMATION SYSTEMS, 

INC. 

COMPUADD CORP. 

(Gemany) 49-089-636-3204 

(800)456-3116 

fax: 49-089-636-3484 

DELL COMPUTER CORP. 

SYNERGISTICS 

(512) 338-4400 
fax: (512) 338-842! 

(408) 946-0500 


TANDY CORP. 

ELONEX 

(817) 878^969 

(U.K.) 44-081-452-4444 
fax: 44-081-452-6422 

fax; (817) 878-6508 


VICTOR TECHNOLOGIES 

EPSON AMERICA, INC. 

(Sweden) 46-760-950-00 

(310) 782-0770 
fax: (310) 782-5179 

fax: 46-760-950-05 


VIGLEN 

EVEREX SYSTEMS, INC. 

(U.K.) 44-081-997-3000 

(510)498-1111 

fax; 44-081-991-5115 

GATEWAY 2000 

WYSE TECHNOLOGY 

(605) 232-2000 

(408)473-1200 

fax: (605) 232-2023 

fax: (408) 473-2080 

GRID SYSTEMS CORP- 

ZEOS INTERNATIONAL, LTD. 

(800) 222-4743 

(612)633-4591 

fax:(612)633-1175 

HEWLETT-PACKARD CO. 

(415) 857-1501 


IBM 

(914)765-1900 
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It's an easy claim to 
make, but we have 
the facts to back it up: 

Our new QEMM-386 version 6 is the 
?est way to get the most out of memory. 

'pools' all your memory so that it's 
available in whatever form your 
programs 

need— nothing less than a 

expanded dream come trueM 

or extend- —Sfrae Gifeon htfoWorld 8/26/91 

ed. You 

don't even need to know the difference. 
QEMM does it all for you. Instantly. 
Whereas DOS 5, for example, requires 
you to figure out what you need, then 
manually allocate memory and re-boot 
every time you need to change. 

As for the all-important 'conventional' 
memory area, our new version 6 increases 
the amount of memory freed-up. Our 
exclusive 'optimize' feature automatically 
leeks out TSRs and device drivers and 
moves them into high memory—the area 
between 640K and 1 megabyte. All you 
need do is type 'optimize'. 
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QEMM IS no t only 
the best selling 
memory manageTf 
ifs the number one 
selling PC utility . 
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PC Weejt rated QEMM 6 the best memory manager. 


Our latest awards. 

QEMM-386 v6 finds more high 
memory than any other memory mana¬ 
ger. Byte Magazine's tests showed it 
produced net memory gains of 21K to 
132K over DOS 5.0 alone, for instance. 

Stealth takes you to network 
and TSR heaven. 

Our breakthrough 'Stealth' technology 
makes available areas normally taken up 
by ROM. Areas that QEMM-386 can use 
to load memory-hogging drivers and 
TSRs. Big programs can get the 
memory they need to run fast and 
efficiently. And you get to have 
your TSRs. 

Not every PC can benefit from 
Stealth. But every PC can benefit from 



'Squeeze'—OUT new 
feature to accommodate 
those TSRs that need 
more memory at start 
up and less when 
they're resident. 

Memory allocation is 
temporarily increased, 
then squeezed down 
after it's needed. 

QEMM can use idle 

video memory to produce a further 96K 
gain on EGA and VGA systems when 
running character-based programs. 

A priceless $60 bonus. 

QEMM comes with Quarterdeck 
Manifest, the award- 
winning analysis 
program that shows 
what's going on 'under 
the hood' of your PC. 

Manifest does for memory what 
Norton Utilities does for disks. 

Big Benefits for 
Windows users, too. 

Whether you're running DOS 3,4,5, or 
Windows, QEMM can improve your 
386/486's performance. 

That means you may not need a 
faster CPU. You may not even need 
more RAM. QEMM makes your 
favorite programs work better by 
giving them more memory. 

QEMM helps you gel the most 
out of the software you own today. 




Quarterdeck International Ltd., B.LM. House, Crofton Terrace, Dun Laoghaire, Co. Dublin, Ireland 
Tel. (353) (1) 284-1444 Fax: (353) (1) 2844380 Tech Supprt Tel. (44) (71) 9734)663 Fax: (44) (71) 973-0664 
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The Multimedia ideas that have 
always been in the back of your head. 


Have you ever dreamed of combimng compact disc quality sound? Television 
quality video? Text from books? And good old human ingenuity and imagination? 
All wdth the click of a mouse? You can stop dreaming. Because 
with NEC’s Multimedia CD-ROM hardware and software solu¬ 
tions, the communication and education skills of tomorrow are Multimedia PC 
here today. NEC has a complete line of high-performance CD-ROM readers, 
including the world’s first portable reader. They’ve got the fastest data access 
times and longest warranties in the businessr And there’s also a plug and play 


MFC 



Computsrs and ConirnunbcaliDr^s 











can now be right in front of your eyes. 


Multimedia upgrade kit that allows you to easily transform your PC into a 
Multimedia PCT* It comes with everything from a CD-ROM reader^ an audio 
board, speakers and headphones to 
Microsoft* Windows* with Multimedia 
Extensions 1.0 and Asymetrix’ Multimedia 
ToolBook* 1,5, Which lets you play dozens of interactive software titles. So you 
can do things with your PC that absolutely blow people’s minds. For more 
information on CD-ROM^ call 1-800-NEC-INFO* You’ll never look back again. 



Because ^ is the way you want to go. ^ 


An Innuirv Cnr#!. 















BEFORE PROTECTING 
YOUR SOFTWARE... 




...against piracy and unauthorized use, 
make sure that your protection system has 
all the following qualities^ 

A GOOD HARDWARE KEY 

Hardware-based software protection 
systems are now the standard worldwide. 
However, not all keys are the same. A good 
key should have all the 
following features: 

•/ Compatibility and transpa¬ 
rency. Tlie key should work 
without any problem on your j 
customers' computers. The 
user should be able to foiget 
the key after connecting it. 

l/ Unbreakable electronics. A 
customized ASIC (Application 
Specific Integrated Circuit) 
component should he 
integrated in tlie key. This 
prevents reverse engineering 
and makes cracking virtually 
1 impossible. 

|/ A unique and inaccessible 
software developer’s code burnt into the 
ASIC. (This code should not be held in the 
key’s memory, where it can be read and 
altered.) 

1 / A Read/Write Memory inside the key 
should be available on demand. The 
memory should be writable in the held, on 
any PC, without any special programming 
equipment. 

1 / Very low power consumption, enabling 
the key to work even under the worst 
power conditions, on PCs and laptops, with 
or without a printer. 


POWERFUL 
SOFTWARE 

Since it's practi¬ 
cally impossible to 
crack or duplicate 
a key having all 
the features 
mentioned above, a 
pirate will usually go for the 
software linking the protected 
program to the key. Therefore, 
check that your protection soft^ 
ware has all of the following: 

1 / A Linkable Protection Module 
with which calls can be made to 
the from any point in the 
protected program. 




An “Envelope” iastallation program. 

Such programs enhance security while 
making it possible to protect a software 
even without its source code. 

|/ Sopliisticated antidebugging and 
encryption mechanisms. 

HASP® THE PROFESSIONAL 
SOFTWARE PROTECTION 
SYSTEM, OFFERS YOU ALL 
THESE FEATURES AND 
MORE: 

HASP was designed by a ream of computer 
experts, professional cryptologists, and elec¬ 
trical engineers. As a result, HASP keys are 
supported by whal is probably the best soft¬ 
ware in the market, and the HASP system 
has worked on every computer it has been 
tried on. In addition to all the features 
mentioned above, HASP provides: 

A Full Authorization 
System for 
protecting 
dozens of 
programs 
using only 
one key. 

•/ A Pattern 
Code SecTtrity 
System (PCS) 
enabling parallel processing of multiple 
calls by the Linkable Protection Module, 

A Vims Detection option that can be 
incorporated in the protected program to 
check wiietlier it has been infected by a 
virus or tampered with in any way. 

Several HASPs can be connected one 
behind the other, 

j 1 / Operating systems supported: 

DOS, SCO Xenix & Unix-386, OS/2, 
WINDOWS, AIX, AUTOCAD, PHAR-LAP, 
ERGO and RATIONAL DOS Extenders. 

l/ NetHASP provides full support for 
protecting DOS and WINDOWS software 
under network environments, including 
NoveE dedicated & non- dedicated 
servers, Lan Manager, Lantastic, Banyan, 
DLink, and all NET-BIOS based LANs, 

IN A TEST CARRIED OUT BY 
AN INDEPENDENT LAB, 
HASP WAS THE ONLY KEY 
WHICH WAS NOT 
BROKEN*. 


AND THE BOTTOM LINE: 

we offer some of the most competitive 
prices in the market. 

Since 1984, HASP has enabled 
thousands of software producers in 
more than 40 countries, including 
several Fortune 500 companies, to 
protect their software. 



To learn more about why so many 
professionals have chosen HASP, please 
contact: 

/N4LADD1N 

\ / KNOWLEDGE 

\ y SYSTEMS LTD. 

15 Beit Oved St., Td-Aviv, Lsrad 
P.O.B 0 X 1 11141 Tel-Aviv 61110 
Tch 972-3-5375795 
Fax:972-3-5375796 

In North America: 

ALADDIN 

SOFTWARE SECURITY 

306 Weymouth St., 

Dix Hills, NY 11746, USA 
S 800-223 4277 
516-586 2845 
Fax: 516-586 1602 

|/ Aufitralhi Conbb Pty, Ltd,, Tel: 3 8^5685, 
Fax; 3 8995759 ^ Belgium Akkermans l>vba, 
Td; 3 2338826, Fax: 3 2315438 
Czechmlovakia ATLAS Ltd., 

Td+Fax: 2 766085 Denmark SC Metric a/s, 
Tei: 42 804200, Fax: 42 804131 
✓ France Logidata M., Tel: 50707375, 

Fax: 50753144 ✓ Germany CSS GmbH, 

Td: 201 749860, Fax: 201 748644 

Greece Unibraiii SA Td: 1 6856320, 

Fax; 1 6474943 ^ Holla Jtd Akkermans BV, 
Td: 45 241444, Fax: 45 245515 ^ Italy Partner 
Data S,r,l., Td: 2 33101709, Fax: 2 347564 
Korea Hanil Sy.'rtem Inc., Tel: 2 5639161, 
Fax; 2 553B079 New Zealand Training 
Soluttons, Tel: 4 5666014, Fax: 4 5697190 
l/ Poland Systhemi Td: 061 45065, 

Fax; 061 324134 Portugal Fumrmatica Lda„ 
Td; I 4116269, Fax: 1 4H6277 

Spain PC Flardware, Td: 3 2493193, 

Fax; 3 5337497 l/ Switzerland Opag AG, 

Td: 61 7112245, Fax: 61 7115355 
l/ Taiwan Teco Ud., Tel: 2-5219676, 

Fax: 2-5425939 ^ Turkey Mikrobeta Ltd., 

Tel: 4-4677504, Fax: 44670274 
‘ Cr Magazine, May 1990. 

© Alacfdin Knowledge Systems Ltd. 19&5-’i992 


See as at Informal ‘92, May JI-16, Hat/ 7, Stand 420; 
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Shooting good footage is a prerequisite 
for producing quality desktop video presentations 


TOM YAGER 


T he availability of affordable computer-based tools makes 
desktop video production practical* But before you can 
begin creating that powerful video presentation on your 
desktop, you’ll need one essential raw ingredient: good 
video source material. The quality of the video source mate¬ 
rial is critical because no matter how skillfully you execute the 
rest of the production process, your presentation won’t be ef¬ 
fective if the video source material is poor. 

Shooting video for professional use is, admittedly, more 
involved than shooting home videos, but it"s well within the 
capabilities of the average computer user. Because the vast ma¬ 
jority of people who are interested in creating business pre¬ 
sentations aren’t professional videographers, this article pre¬ 
sents a crash course in planning and shooting professional- 
quality video, ni also address supporting topics, such as what 
you’ll shoot with and how the resulting video will fit in with 
your finished work. And I’ll focus on solutions that are easy 
to manage and inexpensive yet capable of producing profes¬ 
sional-quality results. 

For the first project of this series, Tm shooting a video 
called “Inside the BYTE Lab.” This short video is a good 
first choice since it is heavy on video but light on computer 
graphics and other elements that Til get to later in the series. 

Choosing Your Camera 

Last month, the first article in this Practical Desktop Video se¬ 
ries touched on video formats and the relationship between for¬ 
mat and video quality. If you’ve read it, you may already 
know that I tend to favor high-band 8mm, or Hi8, as a con¬ 
venient, high-quality acquisition format. There are plenty of 
choices in this arena, so I’ll offer some tips about what to 
look for in a camcorder. 

Even if you use the best editing equipment available, the 
video you shoot will never look as good in the finished work 
as it does when you play it directly from the original tape. 
That’s because each time you copy a piece of video from one 
tape to another, it loses some of its quality. 

Some generational decay is unavoidable (unless you use 


expensive digital gear), but you can minimize it by starting 
with the best video you can aiford to create. That way, after it’s 
been edited, mastered, and duplicated, the tape the audience 
sees will still look good. In my experience, video captured 
on Hi8 format by professional or high-end consumer gear has 
the strength to weather several generations of copying without 
turning to mush. 

A good camcorder should have features that are useful for 
professional work. For example, you should look for an auto¬ 
focus, mechanism that’s fast and quiet. If the camera is load¬ 
ed with automatic features (and most cameras aie), make sure 
you can disable those features when you need to. 

The tapes produced by the camcorder should look and 
sound to you. Record some tape and play it back through 
a properly adjusted monitor and sound system, using the cam¬ 
corder for playback. Edges of objects should be sharp; solid 
colors should appear solid with a minimum of sparkling, or 
“swimming”; and colors in general should be bright without 
blurring or bleeding into one another. Audio should sound 
clear and crisp, with well-defined highs and lows. 

In my hunt for the 

BYTE 


best camcorder for the 
job. I went through sev¬ 
eral candidates and 
picked two winners. 
The first is the Sony 
EV09KX), an extreme¬ 
ly solid Hi8 camcorder. 
Among its winning at¬ 
tributes is its built-in 8- 
mm time code, a huge 
help if you’re planning 
to use Hi8 gear in the 
editing process; you of¬ 
ten can pull the tape out 
of the camcorder and 
edit it directly. The oth¬ 
er winner is the Canon 


ACTION SUMMARY 


A number of things go into the 
production of a professional¬ 
looking video: appropriate cam¬ 
corder equipment, a plan, 
sound, lighting, composition, 
and variety. This crash course 
can lead you through the maze 
of options and help you create 
a video you'll be proud of. 
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PRACTICAL DESKTOP VIDEO: RAW MATERIAL 


A1 Digital, the unit Fm using now. This is 
a popular high-end consumer camcorder 
that includes an infrared remote control 
and a handful of digital special effects. It 
doesn’t do time code, but it sports an ex¬ 
cellent set of optics. It also has a Control- 
L remote-control port. The Control-L port 
looks like an ordinary pause-control jack, 
but it’s actually a seri^ interface that allows 
an edit controller, computer, or other device 
to control the camcorder’s functions. 

Steady Now 

When shooting for business use, a hand¬ 
held camcorder is your enemy rather than 
your friend. The problem is that your hand 
is attached to the rest of your body through 
a network of muscle and bone that is im¬ 
possible to keep still. By far, the best video 
is shot with a camera that doesn’t move 
except when you want it to. 

In the battle to hold your camcorder 
steady, your first line of defense is a tri¬ 
pod. Like most video-related items, it’s far 
too easy to overspend on this. A basic $50 
tripod will give you most of what you need: 

It holds your camera still. 

If you think you’ll want to move around 
with your camcorder, you might consider 
the Sleadicam JR. This device helps you 
carry your camcorder ( provided it weighs 
less than 4 pounds) and hold it steady, but 
it offers much more than that. The device 
(see photo I) consists of a perfectly bal¬ 
anced platform resting atop a handgrip. A gimbal mechanism 
maintains a single point of balance while allowing a wide range 
of motion. A monochrome LCD monitor displays the video and 
frees you from being glued to your camera’s viewfinder. 

The Plan’s the Thing 

Those of us who grew up with TV take video production for 
granted. The expertise of the people who create the images we 
watch makes it all seem easy. And when you’re shooting ‘Video 
snapshots” on vacation or at a friend’s wedding, it can be as sim¬ 
ple as point and shoot. What video technology won’t do for you, 
however, is the planning, and that’s the element that often makes 
the difference between a professional-looking production and 
one that ends up looking like a local car dealer’s ad. 

You’ve probably seen storyboards in ”The Making of,.doc¬ 
umentaries. They’re used to boil down the essence of a scene, and 
each hand-drawn frame usually depicts some event'—a change in 
camera angle, the entrance of a new character, and so on. When 
a storyboard is drawn, it represents a vision of a scene in much the 
same way that sheet music represents a performance. No one 
can hear sheet music or see movement in a storyboard, but ex¬ 
perienced people can look at these things and imagine how a 
finished work will sound or look. 

Planning a video, like planning any large project, is best han¬ 
dled by breaking the task into pieces. Video divides well ac¬ 
cording to how most tapes are laid out. The broadest grouping of 
material is a segment. You can have several segments, but a short 
video (like “Inside the BYTE Lab”) has only threei the open¬ 
ing, the main body, and the closing. 

Each segment contains a number of sequences, each repre¬ 
senting a complete idea {like a written paragraph). Sequences 


are groups of scenes that contribute to the 
idea, with a scene being (for our purposes) 
the amount of video that you shoot at one 
time. These definitions are a good start, 
but if you find a better way, use whatever 
works for you. 

When you group things this way—seg¬ 
ments, sequences, and scenes—a hierarchy 
begins to appear that suggests a natural 
way to organize your video: an outline. 
There are many ways to manage an out¬ 
line, but it’s best to do it on a computer. 

1 chose to use a tool specifically de¬ 
signed for the job: a product called More 
from Symantec. This Macintosh program 
has built-in outlining facilities that are 
well suited for planning videos (and it can 
create impressive presentation graphics). 
The qualities of More that make it per¬ 
fect for the job relate to its ability to grace¬ 
fully accommodate the inevitable changes 
in your plan (even the shortest video is 
likely to change shape several times while 
you’re planning it). The best way to keep 
on top of those changes is to enter them di¬ 
rectly into your outline, not to scribble 
them on scraps of paper. More (and tools 
like it) allows you to move and duplicate 
blocks, change the level of an existing en¬ 
try, and modify Ihe outline numbering 
scheme to your liking. 

No matter how you create your outline, 
once you have it stored in a computer, you 
can print it and use it as a guide while you 
shoot. Print the section that applies to the scene you’ll be shoot¬ 
ing next and carry it with you on a clipboard. As you tend to 
each element of the scene, check it off and make notes for those 
things you had lo change on the scene. When you’re finished, 
merge key notes back into the computer outline. 

All this may seem fastidious, but using a computer to keep 
track of your plan and how it’s carried out will be of immense help 
to you when it conies time to edit. A 5-tninute videotape can re¬ 
quire up to 50 or more minutes of raw video. Sifting tlu'ough all 
that material can be overwhelming, but it’s not so tedious if 
you’ve got the outline to help you. 

Scene-by-Scene Flnnning 

The lowest level of detail for your plan is a scene, and it’s here tliat 
you need to invest the most time. Think about where to shoot 
each scene, how to prepare the room, who will speak, and what 
they’ll say^—try not to leave any detail to chance. Forget about 
technical issues like lighting and sound for now. Just imagine 
the scene playing out in your mind. 

Composing a bit in advance can save you much time later. Go 
to the room where you plan to shoot a scene and bring your cam¬ 
corder. Imagine where your subject will be and where you’ll 
stand. Try to find a couple of workable angles in case you need 
to switch on the day of the shoot or you want to spice things up 
by shooting parts of the scene from different points of view. 

Pay attention to what’s behind your subject and avoid clutter. 
If you can’t avoid it, try to put as much distance as possible be¬ 
tween the subject and the cluttered background. Tlie farther away 
the background is, the more out of focus it will be, and the less it 
will be able to distract the audience. 

Another way to lessen the impact of the background is to 



Photo 1: Cinema Products ’ Sleadicam 
JR lakes ihe Jiggle out of hand-held 
shooting and even allows you to walk 
while taping. Its LCD monitor frees you 
from the camera *s vie\%finder. 
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Power Packed & Built To Last. 



STANDARD 200XT _ ^ 

Economical This UL approved, hilly tested 
unit is one of the best generic 200s available. 
Costs no more than our Standard ISO it replaces. 



AT/TOWER 


STANDARD 220 _^ 

Economical This UL approved, fully tested 
unit is one of the best generic 220s available. 
Ideal for basic systems. 



CP16Q _ $129 

Original Portable Upgrade Double your 
power with our direct replacement CP 160, 
Allows 286,386, and hard disk upgrades. 


SILENCER 200 $129 

Ultra-Quiet Stop that irritating noise with 
the Silencer 200. Its large, low speed, German 
fan keeps your system 5^ to 15“ cooler and 84% 
quieten Virtually inaudible! Great in the 
executive suite or home office, 

TURBO-COOL 200 $159 

High Performance Put AT power and 200% 
more cooling under the hood of your PC/XT 
with our UL approved Turbo-Cool 200, Its 
patented twin fen, sloped-cover design keeps 
your system 30° to 45° cooler, preventing data 
errors and other heat-related problems, Perfea 
for hot rod ?Cs and Mini ATs! 

TURBO-COOL 300S $169 

Slim and Powerful Give your Slimline or 
Mini-Tower computer up to 100% more power 
and cooling with our low profile, direa 
replacement Turbo-Cool 300S, With a peak 
capacity of over 350 watts, it will easily start 
even the largest hard drives and peripherals! 

Sikacp/riirl&<^iiidtBf«(Jkwia*«ir4dfim«ffa<JrcPeiitr!lC«4n&W^ CccniM| 
uri [^ilcprD IT? n^stcrcd mdcnoAs of C[iiii|nq Cmpn^ Corporaikia. 


SILENCER 220_$139 

Ultra-Quiet Unntde your nerves with the 
Silencer 220. Its custom, rhmnos^tstkdly- 
mtrolkd fen maintains the correct system 
temperature while reducing noise by up to 95%, 
Great in the executive suite or home office. 

TURBO-COOL 300 $189 

High Performance Upgrade your AT/386 
with our powerful Turbo-Cool 300, This 
popular OEM unit features built-in line 
conditioning, UL/CSA/TUV approval, 2-year 
warrant); and a high-capacic); tbemomkally- 
controlkd fan that automatically keeps your 
system up to 35° cooler. Great value! 

TURBO-COOL 450 $349 

Maximum Performance The choice of PC 
professionals, our Turbo-Cool 450 features 
built-in line conditioning, autoselect input, 
independent regulation, external DC voltage 
adjustment, triple-stage output filter, 50cfin 
cooling fan, UL/CSA/TTJV^ approval, 100,000 
Hr. MTBF and 2-year warranty! Ideal for 
high-end workstations and network file servers. 


CD27Q _ $249 

Deskpro Upgrade The power user’s power 
supply! Our direct replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autoselea 110V/220V 2-year warranty. 


INTERNAL UPS 



""An exueUent product" 

- PC mv. 21 im 

Our UL approved InnerSource is the first 
AT/386 power supply with a built-m UPS. 

Its auto-recbarge battery provides up to 15 
minutes of reliable backup power for both 
your PC and monitor. This integrated 
protection costs less than a bulky S50VA 
external UPS, and it saves space, too, A 
Novell NetWare interface is available, $369 


Most orders shipped same day We accept Visa^ MC, COD or PO oo approved credit. 


PC POWER t CaaUMB, MO. 

S99SAvenidiEndnis,C«rlMCA92(l08 • (619)9J1-57I)0 ■ (800) 722-6SSS • FAX (619) 931-698! 

































Connect Your Business 
to the Outside World! 

Three powerful hardware platforms to choose from to connect 
your Front Line Computing and Data Collection requirements 

The PSION Organiser II 

For Standard Commercial Data Collection 

The largest selling and most cost effective hand held computer 
in the industiry 
Powerful and 
programmable with 
over 850,OQO in use! 

Designed for simple 
data entry needs or 
complex inventory 
control. Stay in touch 
with your front line 
with the exceptional power and flexibility of the Organiser 11! 

The PSION HC Range 

For More Complex, Multi-tasking Data Collection Needs 

Unparalleled power and 
performance in a hand held 
computer! Go beyond the 
range of the traditional 
hand held computer. The 
HC range features full 
graphics and multi-tasking 
capabilities witha 16 bit 
microprocessor. Extend 
your management 
information systems 
requirements to your front 
line with the most powerful 
hand held in the world! 

The PSION Series 3 Palmtop 

For Your Busy, Front Line Executive 
Unquestionably the most powerful pocket sized computer in the 
world! The multi-tasking windowing operating system with 
removable SSD 
storage, QWERTY 
computer style 
keyboard, powerful 
built in application 
software, and full 
serial and parallel 
connectivity, all 
combine to put the 
concentrated 
power of a desk top 
computer and its software into your pocket! 

VAR and Dealer Inquiries Welcome 

The complete line of PSION products and compatible 
peripherals are distributed by: 

XEC Products, Inc. 

13630 58th Street North, Suite #103 
Clearwater, FL 34620 
Tel; (813) 531-1422 Fax: (813) 530-5975 
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Photo 2: Shoot some of your video with graphical overlays in 
mind^ Here, the video in the window was shot with the subject 
in a posiuon and at a distance appropriate for this graphic. 


cover it with background paper, which is commonly used in 
still photography. The disadvantage of this technique is that it 
makes the scene look sterile. 

Another trick involves lighting the background with a color 
slightly different from whal you use for your main subject— 
using a colored bulb or a transpai ent filter, or get. If your video 
camera docsn^l do backlight compensation (or you just don’t 
want to gel into trouble), avoid shooting a subject who is in front 
of a brightly lit object, such as a window. Also, if your shot will 
include a video monitor or TV, be aware that those screens may 
flicker annoyingly on the recorded tape. 

If your video depends heavily on dialogue, consider what will 
be said. In many cases, you can leave that up to the people who 
will be speaking, but offer guidance based on your vision of the 
project’s intent. If the speakers have lime to memorize their 
scripts, you’ll gain the freedom to shoot from any angle, in any 
surroundings, without making room for papers and a flat sur¬ 
face. 

If you Ve stuck, you can go all out and use a tele prompter (a 
computer that scrolls large text up a screen) or create cue cards. 
But these things will take a speaker’s eyes away from the camera. 

If a speaker can’t memorize a whole speech, break it up and 
shoot it in pieces. Just remember when you stop to change cam¬ 
era angles before you start again. Leaving the camera in place pro¬ 
duces an unnatural (and sometimes comical) jerking motion. 
You can correct this in editing, however. 

Go Ahead and Shoot 

Embed speaking script, special shooting considerations, and oth¬ 
er notes into the scene detail of your outline. Plan ahead so that 
your outline can become a printed checklist. Make sure each 
scene has some unique identifier associated with it. Segment Tl, 
sequence 4, scene A might become scene II-4-A. You can also as¬ 
sign scene names or arbitrary scene numbers. 

How you identify a scene isn’t important; that you identify it 
is crucial. Buy a cheap erasable memo pad and pen and write 
the scene ID on it. Record 20 to 30 seconds of this marker prior 
to each new scene so you can identify scenes during the editing 
session even when you are fast-forwarding or rewinding. You 
could use the camcorder’s tape counter, but this is inaccurate 
and resets when you change tapes. 
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Developers: 

Lock Up 'Vbur Profits 


We have the key for protecting your 
software profits and your copyright. 

Softwcire piracy's a crime! What it can do 
to a developer's profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 


•Custom hardware and software for each 
developer 

•Encrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 

Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

•Keys for PC "compatibles," Macintosh, 
UMX and RS'232C standard 

•Total compatibility, reliability and end 
user satisfaction 


We have the key. 
Call us for more information 
or a demonstration package. 

1 ^ 00 - 8434)413 


lUARKETIMB. INC 

960&-J Southern Pine Bivd. 
Charlotte, NC 28217 
Tel: 704-5289500 FAX; 704-528-7651 
Hours; Mon-Thurs:8:30-7:00, Fri: 8:30-5:30 ET 
Open late to better sewe our west coast clients. 

Se Habla Espanol 


ISilCROPHAR 


la EUROPE: 

MICROPHAR, 122 Ave. Ch. De Gaulle 92200, 

NeuiUy-Sui-Seine, FRANCE, Tel: 3^M7-3S-2l-21 Fax: 33-M6-24-76-91 

Far Dlstrihutors in: 

^BELGIUM, E2S(09121 li 17) 

^GERMANY, AUSTRIA: Microphar Gmbh (06223 - 73730) 
♦HUNGARY, PoJyware Rft (76-22-307) 

♦ITALY. SiosistemJ (030 24 21 074) 

♦POLAND, Microphar Poland (32 3S6 84S) 

♦PORTUGAL, NCR (1 56 18 65) 

♦SCANDINAVIA, Microphar Nordic (45 53 5! 70 33) 

♦SPAIN, Microphar Espana (032 37 31 05) 

♦SWniCERLAND, SAFE (024 21 53 86) 

♦THE NETHERLANDS, Infotic (015 15 88 37) 

♦UNITED KINGDOM, Clearsoft (091 378 91 91) 


For Europe, circle 88 on Inquiry Cord* 


For Americas & Poclfk/ circle 89 on Inquiry Cord. 
















ComputerBye$/RT 

24-Blt Calm Ftme QrMer 

Affordable, accurate real-time video frame capture for 
IBM PC computers. Supports all standard VGA, 
SuperVGA, and now HiCotor, and True-color displays. 
Real-time video preview directly on VGA monitor. 

Outputs files in alt formats: TGA, TIF, PCX, GIF, 

ColoRIX, and more. Comes complete with excellent 
user software; Windows drivers and Developers 
Package are also available. 

Now includes free CineMaker software for capturing 
video animations! 

See your dealer or call for information and free demo. 



For information, 
call (617) 329‘5400. 

To order, see your dealer 
or cal! (800) 346^0090. 

Digital Vision, Inc, 

270 Bridge Street 
Dedham, MA 02026 
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If you have a specific amount of time to fill, you may need to 
determine a target duration for each scene. If you have advance 
access to the script, read through scripted portions aloud and 
time them. You can budget lime for shots that don’t include di¬ 
alogue; just time the shot as you shoot it* The danger in not plan¬ 
ning is that you may end up with more of a gap between your tar¬ 
get duration and what you’ve shot than even the most adept 
editing magic can cure. 

When it’s time to shoot, arrive early enough to run through 
your scene notes, rearrange the room if necessary, and discuss any 
last-minute changes with those involved If you’re using portable 
equipment, make sure you have enough charged batteries for the 
entire shoot. Pack plenty of blank tape. If youTe shooting for 
anything but practice, always use new tape. 

The Light Touch 

As for lighting and sound, don’t get too worried about them. The 
light sensitivity of modem camcorders often allows you to shoot 
in ordinary room light. But don’t push it. Even though newer 
cameras boast the ability to shoot in light as dim as 1 to 3 lux, 
video shot at the lower end of a camcorder’s sensitivity range 
often has muted colors and a grainy appearance. 

Lighting problems usually arise when either there Ls too little 
light or the light is in the wrong place. If you’re shooting in an of¬ 
fice, for example, and the only light in the room is a desk lamp, 
you’re in trouble. Similarly, if the lighting is bright and over¬ 
head. it may cast vertical shadows that deform whatever you’re 
shooting. Fluorescent office lighting may cast a pallor on every¬ 
thing, but the liglii scatters evenly without a lot of shadows. 

1 use inexpensive clamp lights with white plastic reflectors 
and low-wattage bulbs. You can use them to illuminate an underlit 
scene or to compensate for shadows. The advantage of modem 
camcorders is that you can light a scene conservatively. If your 
subject appears too brightly lit to your eyes, it will likely record 
that way as well. 

The number, type, and placement of lights you use are most¬ 
ly matters of taste, but there are a few don’ts: Don’t light people 
from high or low sharp angles, don’t place the lights so they 
shine directly in a subject’s eyes (as with camera-mounted video 
lights), and don’t allow lights to be seen by the camera. Any 
good book on photography can help with lighting technique. 

Once you’ve figured out how to light your scene, you should 
white-halance your camera: Adjust the camera for the color of the 
lights you’re using. Simply aim the camera at any white surface 
(it’s convenient to have a white mat board or something similar 
for this purpose) and push the white-balance button. To be most 
effective, you should place the board where your subject will 
be, especially if you have different kinds of light in the scene. 

Capturing Sound Simply 

Sound, like lighting, doesn’t take a rocket scientist to manage. If 
you’re shooting a person speaking, the camera-mounted micro¬ 
phone should be used only when you’re in a hurry or shooting 
with a Steadicam JR. On-camera microphones frequently pick up 
zoom and auto-focus motor noises, and every lime you touch 
the camera, it adds booms and snaps to your audio. 

If you’re shooting one person, have that person wear a small mi¬ 
crophone and plug it into the microphone jack on your cam¬ 
corder. If you’re shooting more than one person, you can either 
give them individual microphones and use a mixer to combine the 
signals or use one or more table or floor-standing microphones. 

Some situations defy simple approaches to sound recording. For 
this reason, it’s important to play back the scene after you record 
it (but before you dismiss the players), listening to the au¬ 
dio through headphones. You can correct minor variances in 
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LOST CONTROL 
OVER THE 
FLASHY SEIGE 
COLOR SCHEME! 


MY 
BOSS 
MADE ME! 
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HERE JW UnS OF SEAT 


... But The Best Reason is the Aox MicroMASTER 
Compatible Upgrade to 386” and 486” Technology 



Features of the MicroMASTER: 

Easy orie-step I nstal latioti 
no chips to pull or drivers to install 

^ Supports up to 16MB of 32-bit 
memory on board 

Runs new generation 8Cl386-based 
operating systems and applications 

^ Compatible with IBM PS/2 models 
50,50z, 5SSX, 60. 65.70,80. dO and 95 

For further Information on the Aox 
^ MicroMASTER 386.486 or our other fine 
upgrade prixiucts, call us toll-free at: 

1 < 800 < 232<1269 



if you bought your 16- or 32-bit PS/2 for its 
advanced bus architecturCt congratulations... 
because now, Aox MicroMASTER cards let you 
upgrade all your original PS/2s to the processor 
and memory level you need today. 

A Fast, Reliable Way to 386 and 
486 Performance and Compatibility 

The MicroMASTER 386 and MicroMASTER 

486 are BUS MASTER adapter cards that simply 
plug into any slot of a MicroChannel-based 
PS/2. The MicroMASTER takes control of the 
bus and turns your 286- or 386-based system 
into a 386- or 486-based powerhouse! 

Your new 32-bit architecture opens up 
a new window to DOS S.O*^ OS/2™ Windows 3.0™ 
DESQview 386™ and UNIX™ to name a few. 

And the MicroMASTER has more than enough 
power to serve as your platform for office auto¬ 
mation, database management, file server 
applications and software development. 


DOS Ulus 1*2*3 

15 » 45 flO 75 gn 



DOS Paradox 3.5 

15 30 45 eo 75 no 



Windows AmiPro 1.2 

10 » 30 40 50 60 

Shi 

e«rtcfimarks shown In (hose charts aro Sasdd on roal 
worW appliraliona, taking Inlo account CPU, msmory, 
disk, arid video perfonnance Smaller nurr^efs 
Indicate highar perf'omifltXB. 
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MicroMASTER 

48G Totton Pona Road, Waltham, ItasuohUMlts 021S4 (BITf fl9D-4402 FAX: [«1T] B90-644S 

TTie High-Performance BUS MASTER That Upgrades Your PS/2 to 38B or 4BB Power. 

All protfiKla arc reglfliered tf adcouj'k* or Irocteioftris cij IhrU r^epcctlufc holcScrB The Inlet tnslde Logo ta a trademari: cJ Iniel Corpotathaii. 
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volume later, but you can’t inexpensively 
fix distortion, background noise, or echo* 

If you hear any of these problems and can’t 
figure out how to fix them, you’ll probably 
have to shoot elsewhere. 

Finally, if you plan to shoot a speech 
or some function that has its own sound 
system, tap into it rather than recording 
the sound in the room. It may sound fine to 
your ears, but sound from loudspeakers 
doesn’t record well. 

You don’t have to spend a fortune on 
equipment to record audio. A couple of 
lapel microphones with long cords (good 
battery’driven electret models cost about 
$30), an assortment of patch cables, an au¬ 
dio mixer, and a set of audio adapter plugs 
are a good start. 

Laws of Compositioii 

Some basic laws of composition apply to 
video, but they leave plenty of room for 
creativity. No scene should last less than 5 
seconds unless you’re shooting for effect. 

Shoot with later editing in mind; don’t try 
too hard to do in-camera edits. Your cam¬ 
corder doesn’t always respond instantly 
to start and stop commands, so it’s best to 
leave some fi'ee tape on both ends of every 
scene to make editing a little easier. 

Go easy on all camera motion. Zooms 
and pans are hard on the eyes, and you 
should never do either of them frequently 
or quickly* It’s often better to pause the 
camera, zoom or pan, and then start record^ 
ing again; you’ll get a clean cut that won’t tax your audience. 

You shouldn’t always trust your camcorder’s auto-focus. If 
you get creative, for example, and place your main subject any¬ 
where but in the center of the frame, you’ll confuse most auto- 
focus systems. Other odd situations—^like shooting through glass, 
low-contrast subjects, and patterns of horizontal lines—can also 
make auto-focusing slow or completely ineffective. 

Most camcorders let you switch to manual focusing. Alterna¬ 
tively, you can place the subject in the center of the frame, wait 
until the camera focuses, and press the AF lock button to lock that 
focus setting. You can then reframc your subject wherever you 
like and keep it sharply focused. 

If you or your subject moves while your camcorder is run¬ 
ning, remember that whenever the distance between the subject 
and the lens changes, your camcorder must refocus. The A J Dig¬ 
ital’s auto-focus can track a moving subject. That’s not a common 
feature, however, and some camcorders’ auto-focus systems are 
just plain inadequate. You might consider practicing manual fo¬ 
cus, particularly if you intend to shoot a lot of moving subjects. 

In addition to these laws, there are a couple of tricks to re¬ 
member. Grab detail shots when you finish shooting the main 
scene. Interspersing some of these shots in your video will cure 
the monotony of the single camera angle and reinforce a speak¬ 
er’s words with footage that illustrates them. In my video, for 
example, I included a scene in which a member of the BYTE 
Lab talks about testing video monitors. I shot two scenes: First, 
I grabbed an interview like straight shot of the person describ¬ 
ing the process. Then I shot a separate scene of the tests run¬ 
ning. When I edit this scene. I’ll alternate between the two shots. 

You can simulate a two-camera shoot with a similar method. 


If you want to show the interviewer, for 
instance, after the interview is over, shoot 
the interviewer over the shoulder of the 
person being interviewed. The interview¬ 
er can be asking a question or just looking 
interested, 

Vanations on a Theme 
These tricks might seem like common 
sense, but they actually take some getting 
used to. They are based on a couple of 
simple truths related to video production. 
To begin with, you don’t need to shoot 
your video in any particular order. The 
editing you do later will let you change 
the order of what you’ve shot and trim out 
unwanted bits* 

Don’t stop and rewind to record over 
gaffes. Just leave the tape running, scribble 
take 2 or whatever on the bottom of your 
scene marker, record a few seconds of the 
new marker, and keep going. Tape usual¬ 
ly costs less than people’s time, and if all 
else fails, you may get what you need from 
editing together the clean portions of the 
bad material. 

The other simple truth is that video and 
audio can be edited separately. What 
makes the approach that’s describ^ above 
(i*e., my taping of the monitor-testing se¬ 
quence) work is dial when it comes time to 
edit, the video of the test in progress will 
replace portions of the interview without 
affecting the audio. 

In the simulated two-camera shoot, 
there are times when you’ll want the interviewer to appear to be 
listening to the interviewee’s response—again, you’ll insert 
only the video of the interviewer, leaving the audio alone. For the 
scenes when the interviewer speaks, you’ll insert both audio and 
video. For each edit you make, you can choose whether audio, 
video, or both are recorded, and you can change either one at 
any time without affecting the other* 

A last bit of advice I’ll offer about setting up for a video shoot 
is to keep graphics in mind. For example, if you’re shooting a 
speaker, and you plan to overlay the person’s name during the 
editing process, be sure to leave room for that. 

Consider other opportunities to mix computer-generated graph¬ 
ics with your scene as well. Any video scene can be overlaid 
with graphics* Although it’s possible to size and position a video 
within a graphic during editing, the equipment to do this can be 
expensive, and it’s not pan of the Multimedia Lab’s configuration. 
If you know you’ll be shooting a graphic with a live video insert 
(see photo 2), shoot some video that places the subject at a size and 
position appropriate for the graphic overlay. 

Be Still, My Video 

When you’re creating a video, it helps to have as much of your 
material in video form as possible. You can sometimes edit com¬ 
puter graphics directly into a production (more on that next 
month), but you can also record other still images to tape and 
edit them with everything else. 

Without getting a computer involved, there are a couple ways 
to turn still images into video. For my "Inside the BYTC Lab” 
video, I needed to shoot several magazine covers, articles, and 
other printed matter. There was nothing glamorous about how I 



Photo 3: Fiim-to-video conversion 
devices, like this Tamron Fotovix ///, 
turn slides and negatives into video. 
This unit dimbles as a stationary 
general-purpose video camera. 
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AfierpwgFfmmngyouriniii^ kst, 
Mkro^ '&st(xmsimymi hours^ eugrt t&rvj; 
with each std^eqmnt test 



Test your ^jps. 
Not your patience. 

Testing }^ur Windows-based applications can be painfully 
slow. Then again, not testing them can be disastrous. 

But finally you can do it fest and do it ri^t. With Microsoft* 
Ti^tfor Windows Software Testing Automation Tool. 

Once you’ve prepared your test scripts, Microsoft Test 
runs automatically. Without goofing up. 

It simulates keystrokes and mouse movements, 24 hours 
a day. And it constantly evaluates your application, while record¬ 
ing what went wrong and what went right, and why. 

What’s more, it can finish a test in days, instead of weeks. 
Plus, it repeats each test exactly, for greater accuracy. 

The final result: you can run higher quality tests. %u can 
produce higher quality applications. And you can save literally 
hundreds of hours in ttie process. 

So call us at (800) 541-1261, Department A02. 

We’ll show you how to put your Windows-based applica¬ 
tions through their paces. At a much faster pace. 


lheafmmiert&^md^cre£^ 
test scripts that sinmiate hf^sb^^kcs and mome 
tmvemeids in youropt^kathn. 


@ 1392 Mkm^ O/fpemtion. M lesenwi, Pthord in the USA. fir morf msMiF ike 50 States, co/; iBOO> 541-1201 Dept 

otU^ ikt US, and Canada, <^<2(^93^8661 Otsiomm in Omada, aiU (8001563S04S. Mk^nsopkategtskjedifOikmQjk and WtHdousand Visual 
Bssk one ttode^oiks CotpofotiiM- 




Key Features 

* TestDrrver, the environment ibr devebpiitg create test scripts qmckly 

andnjiin^t^^pts,toclu^meph^d • Fast.exactcwnparisonsbetweenactud 
vereion oftteBasicbnguage.'ltetBasic.for expected resuJtsveriftr application quality. 

efficient scrmt creaaon. 

^ ^ i , , * Screen capture and a^mpaiefuiKi^ 

Funclwiiswbrch simulate feeystrokesand additional testresuHstowrifyapplication 

mouse movements reduce testing time. functionality 

•Ti^conm^, to trap unexpected c»^, • No hooks or deb^ging code needed, so 

sid^UAEs, allows test scnpt to stay m Microsoft "Kst can be used with the final 

verewn of almost any application ftffWiiKkw^ 

* Recorder for keystrokes and mouse movements no matter wi^t devetepment tool was used to 

creates editable TestBasic test scripts easily create the application. 

* High-level Eji^istelike fimctfons help users 


PROGRAM ME R'S TIPH 

As an alternative to ming Basic 
script langw^e, call the Microsoft 
Test API with your favorite lan¬ 
guage, such as Microsoft Visual 
Basic'or Microsoft C. Included in 
the product are .Hand .LIB files 
for linking the TestCtrl, TestD^s, 
TestScm and TestEtmtfunctions 
into your C program. 

Mbrosolf 
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ANY CAMERA 
ANY VCR 
ANY TV 


VGA VIDEO GALA 


The Complete Desktop Video Graphics Solution 


3 

IN 

1 


1. Its a Super VGA board! 

2. Record^le output to VCRs 
and TV monitors! 

3. Live TV in a window and 
frame grabbing! 


The VGA 


Video Gala 
is only $595 

To order or for 
more information, 
call or fax us at: 

Res Technologies Inc. 

PO Box 76 Lewiston, NY 14092 USA 
: (416) 497-6493 Fax: (416) 497-1636 


highres 

TEOfmOGlSSlHC. 


Faxhcts 

COPIA-INTERNATIONAL 




introducing the 
Fax-on-Demand 
System ThaFs 
Above and Beyond The Cali, 


Immediately respond to your customer's needs 
with FaxFacts' Fax-on-Demand. Be there with on- 
the-spot tech support, late breaking news, and 
sales and marketing information without adding 
another member to your staff! 

■ Inexpenslveone-call ■Utillzeimages&messages 

and full-ftatured call' on line-by-line basis for 

back del i ve r y met hod s. Se r v tee B u reau. 

■ Switch between one-call • Auto charge feature verifies 

and call-back configu ra- credit card, debits account, 
tions dynamically issues receipt 

■ Password protection for "Additional features include 
system entry A images. Broadcast. DtD, up to 4128 li nes. 



TRY THIS DEMO: 708/924-3030 DOC, NO. 889812 

Copio International Ltd 

Wheaton, IL SOIB7 706/682-3^90 F/VX 7C8/66&-9041 

Dealer Inquiries Welcome 


PRACTICAL DESKTOP VIDEO: RAW MATERIAL 


did it: Most tripods will let you point the camera directly at the 
ground. 1 set the material on ^e floor, added a few lights, and shot 
it. If what you*re shooting doesn*! fill the frame, you should put 
some colored paper (while is OK) underneath it. 

The A1 Digital's freeze capability lets you use it like a video 
still camera. With its high-speed shutter (a feature it shares with 
many camcorders), you can record very sharp stiJl frames. TTie ad¬ 
vantage of using the same camera for all your video (still and 
moving) is consistency; The color and overall video quality will 
be the same. 

If you have photographs or slides to include in your video, 
there is a better way to shoot them than on the floor or projected 
onto a screen. A number of film-to-video transfer devices (e.g., 
the Tamron Fotovix m in photo 3) make quick work of creating 
video from negatives and slides. 

The Fotovix is really a video camera with a macro lens point¬ 
ed at a backlit stage. It includes plastic carriers for negative strips 
and 35mm slides. This model has a zoom lens for cropping and 
controls for color correction and exposure. 

The Tape’s Run Out 

There is a lot more 1 could say about shooting video for desktop 
video production, but the time has come to move on. Good video 
takes planning, and practice always helps, but almost anyone 
can shoot it. 

Don't be afraid lo flex your creative muscles. But always 
hedge your bet with a more conservative shot dial can All in if your 
experiment doesn't work. ■ 


Tom Yager is the director of BYTE's Multimedia Lab. Me can 
he reached on BIX as **tyageF^ and on Internet at tyager@ 
hytepbMyte.com. 


COMPANY INFORMATION 


Canon U.S.A,, Inc. 

(A 1 Digital camcorder, 
Xapshot video still ciimera) 
1 Canon Plaza 
Lake Success, NY 11042 
(800)848-4123 
(516) 488''6700 
fax: (516) 488-3623 
Circle 1131 on Inquiry Cord. 

Cinema Products Corp. 
(Steadicain JR camcorder 
stabilizer) 

211 South La Cienega 
Blvd. 

Los Angeles, CA 90016 

(213)836^7991 

fax: (310) 836-9512 

Circle 1132 on Inquiry Cord, 


Sony Corp, of America 
Business and Professional 
Group 

(Mavica video still camera, 
EVO-9100 camcorder) 

3 Paragon Dr, 

Montvalc, NJ 07645 

(800) 523-7669 

Cinde 1133 on friquiry Cord,. 

Symantec Corp. 

(More Macintosh outline- 
processing software) 

10201 Torre Ave, 
Cupertino, CA 95104 
(408) 253-9600 
fax: (408) 253-4092 
Grtb 1134 on Inquby Card, 

Tamron 

(Fotovix film-to-video 
converter) 

99 Seaview Blvd. 

Port Washington, NY 
11050 

(516) 881-5400 

Gttle 1T35 on Inquiry Cord. 
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Discovery Channel or Nintendo. Ifs an ad for the Sound Blaster Multimedia 



Space ’ walk (-wak'J n, tlie act 
of an aatrimaul 
in rntrvtng about 
iti space outside 
of his space 
craft. 



Upgrade Kit Which turns your computer into all of them. 




Over $2000 worth of goodies for lesa than $850. 


For more mformation or the name 
of your nearest dealer call 

1-800-998-LABS 


!he WHftOre Muiwedk) Soiito 


SOUND 

BLASTER 


Industry leading 
20'channel 
sound card. 


- 


Easy'to-install internal CD-ROM drive. , .. . . j- ,, i: 

5 leading CD software titles; mciuding Microsoft Windows with 

Microsoft Bookshelf, Creative Sounds, the Selectware System and Sherlock Holmes, Consulting Efetective. 


{Ti/f CR»mVE 

1/KZ.ultimedia 

UPGRADE Ktr 


CREflTIVE LABS 

Outsid^Q af North Amof ioa. call 65-77^-CIZ]! laxi 65^7734^351 Sound Blaster Is a legistBrad traaemarl; ot Cnaative Labs. Inc-WlrKlows and BoolESliell afo la^^eiGij bademarks of Miciusdl Corporation. C 199(2 Daalive Labs, 1oc. All ngtiEs rosErved 

All trade names rcferencefl are the service mark, irademarlL or reflislemd trademark of Ihair respective maniifaclurer of owner. 
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Solve problems fast with 
Mathcad3.1. 

E>on't let calculations keep you from get¬ 
ting work done. Cruise thmugh pmblems 
wjft the math package that’s tlsti all¬ 
purpose—and easy: Mathcad 3.1. 

The one-step system. 

Mathcad 3.1 is much more than just a 
number-cruncher It's an integrated math 




jp^ 


system that performs everytliing from addition 
tosymbolicS“-casily and naturally. Because it 
works the way you think. 

J ust t^!^pe vour calculations anywhere on 
the soeen—just like a scratch pad—and you’re 
done. Mathcad docs the calculati^. Updates 
answers when a variable changes. Graphs in 
2-D or 3-D, Even accepts bitmapped graphics. 

A quick menu pick gives you full symbolic 


calculation capabilities. So you 
can do any integral, Taylor 
series, or infinite sum w ith 
dick-n-drag sim plidrv'. 

Done calculating? Mathcad pnnts out 
prcsentation-qualit)' documents complete 
with equations in real math notation. 

Give your math a hand. 

Til help you work even lisrci; Mathcad 3.1 
includes a Standard Electronic Handbook for 
instant access to hundreds of standard 
formulas, useful data, and commonly- 
used equations. Ready for interactive 
use, just click-n-paste them into your 
work. Without cvcropcninga rcfcnmcc 
book. 

And now their aR^ three new 
optional Electronic Handbooks! 
created with the leading publishers of 
technical handbooLs: ThcCRC Materi¬ 
als Science and Engineering Handbtxik, 
Machine Design and Analysis from 
McGraw-Hill, and the Mathcad Trea¬ 
sury''of Methods and Formulas. Plus 
optional Applications Packs with modi¬ 
fiable templates for all major engineer¬ 
ing and science fields. 

160,000 people already 
rely on it, 

Mathcad’s the besr-sclhng math 
softwaie because it gets results. 
Here’s how: 

* Easy to learn and use Microsoft® 
Winders or UNIX intcr&ce 

* Easy to use symbolic calailatioiis 

* Standard Electronic Handbook with 
hunda-ds of useful built-in solutions 


1 

1 S »1 

mM . 

COVE* S 1 O » V 1 


MAGAZINE 


FOTDR'S 
IC f iOlCE 


Mitbc:ad2.5 
3-14-89 issue. 
Best of 
Best of *87 


• Optional Electronic Hand- 
btxiks av'aibblc 

• l>iffcrcntials, FFTs, cubic splines, 
matrices and more 

* 2-D and 3-D graphics 

* Presentation-quality documenmtion 

* Optional Applications Packs wfrh adaptable tem¬ 
plates for Efeetrical, Mechanical, Civifand 
Ohctnical Engineering, Statistics, Advanced 
Math, and Numerical Methods 

* PC DOS and Macintosh® 
versions also available 

Free demo disk. 

For a FREE Mathcad 
demo disk, or upgrade 
information, calll-SOO- 
MATHCAD {or 617-577-1017, 

Fax 617-577-8829). Or sec 
your software dealer 

* Electronic Handbo<^ks require 
Mathcad 3,1 and Microsoft 
Window's 3.0 (or higher) or 
UNIX. 


TM jJid ® signifv' nunul^iijjtrr’siradc- 
mart or registered tradernarfc rcspcerivdy. 


l-SOO-MATHCAD 


The answer is 

Mathcad 


There are two ways to do your math. 
Drag. Click-n-drag. 


MathSoft, Inc. 201 Broadway, Cambridge, MA 02139 USA • Phone: T80(F62«^223 • 617-577-1017 - Fax: 617-577-8829 

Auitnlia; HcamcCm) S66 1766 -, Actnum: A |>ia,'5S 17 75; [laiwrt EndKTt 4^! 3517 77; Zcnev FniveJ I5E (1) 46 W14 OO; Cjciduiiv: SoftliDC (0 ?A Ql3) 4036; ItUy: ClunaciDl-9(»9i773; |ipui: CRCtl3-S66S-974L; 

Kluisi^EO]fk20-SL600; Swedm: AkadccniDju (0L£} 1400 35; SwitHrljm]; BeUcwi 033 410111; U.K.: Aikin SdetttcfK 4S0055. In orlKT wniFKr MaibSoO, USA. 
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Two Steps Forward, 
One Step Back 

Relational databases still make sense for many kinds of applications, 
but building real-world applications requires a move to a postrelationa! model 

DAVID VASKEVITCH 


T hroughout the 1970s, three models of database organi¬ 
zation—hierarchical, network, and relational—battled 
for the hearts and minds of MIS directors. By the late 
1980s, the dust had settled, and the relational model 
had won, largely supplanting the other two. 

Now, heading into the 1990s, it is becoming clear that re¬ 
lational databases don’t provide a sufficiently rich model of the 
real world and that they, too, are likely to be replaced over the 
next 10 years. Ironically, the model likely to push the relational 
model aside is similar to the old network model—two steps 
forward and one step back. 

Data and Databases 

Early database systems were primarily oriented 
toward supporting batch and transaction-orient¬ 
ed systems. Providing information lo analytically 
oriented end users was secondary. However, as 
databases grew in both size and popularity, ana¬ 
lyzing the information they contained became 
much more important. 

During the design of a transaction-processing 
system, the primary users of a database, from a 
structural perspective, are system analysts and 
professional programmers. A complex database 
structure is not an issue for these users because 
they spend their working lives immersed in the 
model that the database schema portrays. The 
real-world systems they support are complex, so 
the database structure needs to mirror that com¬ 
plexity. 

However, in an analytical environment, the pri¬ 
mary users of the database (again, from a structural 
perspective) are nontechnical end users (e.g., mar¬ 
keters, accountants, manufacturing planners, and 
executives). They see the computer as a tool that 
delivers information. Forcing them lo navigate 
through a complex database schema presents an 
often insurmountable conceptual barrier. (For 


more information on analytical database uses, see the text 
box “Decision Support; Good or Bad?” on page 144.) 

As the success of the spreadsheet metaphor has proven, 
most people think of data in terms of simple tables of rows and 
columns. The relational concept, which forces people to view 
ail databases in this way, suits their needs well. The change in 
nomenclature reflects this paradigm shift. Before the rela¬ 
tional revolution, databases were made up of files, records, and 
fields, (In fact, transaction-oriented people still speak in these 
terms,) After relational terminology became popular, databas¬ 
es were discussed in terms of tables, rows, and columns. 

Given that tables, rows, and columns map to our thinking 
so conveniently, why do they become self-limiting for larger 
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TWO STEPS FORWARD, ONE STEP BACK 


NORMALIZING A RELATIONAL DATABASE 

Employee record 


Reviews 


Training 


Name 


Birth date 


Dept. Date Rating Salary 

• 

m 


Class Date Rating 
« 

m 


Dependent 

m 

m 

• 

Dept. Date Rating Salary 


■ 

Class Date Rating 


* 

Dependent 


Relational view 


Dependents table 



The process of normaUzing a seemingly simple set of data can quickly lead to a lahyrinih of key fields afu:i join tables. 


applications? There are three underlying issues: 

• dealing with variable-length and variable-occurrence fields 
and groups in records; 

• handling relationships among tables and files; and 

• reflecting the true semantic content of tlie real-world struc¬ 
tures that the database is intended to modeL 

Variability in the Real World 

Some families have no children; some have many* Manhattan 
residents tend not to own cars, yet in Los Angeles, people often 
have several* Variability and repetition are constants in the real 
world* Programmers spend much time designing systems to han¬ 
dle such variations in a flexible but efficient fashion. 

Early database designs provided elaborate mechanisms for rep¬ 
resenting variable-length fields and letting fields and groups 

occur once, many limes, 
or not at alL The Pick 
database system owes 
much of its popularity to 
this fact—each field and 
group of fields in a Pick 
database record can oc¬ 
cur as many or as few 
times as necessary. As¬ 
sociated programs ac¬ 
cessing the data are 
insulated from this vari¬ 
ability, and the database 
ensures that the records 
are stored in a space-ef¬ 
ficient way that allows 
for rapid retrieval* 

A key tenet of the re¬ 
lational model is to elim¬ 


inate repeating fields and groups through a process called nor¬ 
malization, While normalization is a simple process, the result of¬ 
ten involves mapping single files onto dozens of relational ta¬ 
bles* The result is both hard to understand and inefficient to 
process (see the figure) 

Relational Databases and Relationships 

Most users believe ihat the word relational in the name rela¬ 
tional databases refers to some ability to quickly build relation¬ 
ships between tables, Tve often heard people describe the ad¬ 
vantage of relational technology in terms of its ability to relate 
arbitrary tables to each other. Ironically, the thing that relational 
databases do least well is the handling of intertable relationships. 

Relational databases are based on the theory of relations— 
mathematical theory that deals with sets of tuples. You can think 
of a tuple as a row in a table. In relational theory, the set of rows 
contained in a table expresses a relation. To be mathematically 
pure, the rows must be intrinsically unordered. 

Thinking about the implications of unordered rows shows how 
far-removed true relational theory is from people’s perceptions of 
it* Sorting and ordered retrieval are central to the way most peo¬ 
ple, particularly end users, think about their data. They think of 
databases as representing ordered sequences of records. 

To put this in perspective, consider the most popular person¬ 
al computer database in llie world: Lotus 1-2-3. There are two rea¬ 
sons why you can use Lotus 1-2-3 as a reasonable database. First, 
personal computers can now have enough memory to support 
hundreds and thousands of rows. Second, sorting all the rows is 
easy to specify and incredibly fast to execute* 

The ability to view spreadsheet rows in sorted order makes 
up for the lack of indexing and query capability* Now, imagine 
telling people that, to be relationally pure, they must never sort 
their data and that they can't assume the records are in any par¬ 
ticular order. So much for the theory of relations. 

But what about handling relationships in relational databases? 

continued 


BITE 


AaiON SUMMARY 


Relational databases don't pro¬ 
vide a sufficiently rich model of 
the real world and will likely 
be replaced over the next 10 
years* The model most likely to 
push the relational model aside 
will be one similar to the old 
network model. 
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Whcrt a racket! 



3,000 bucks for a CAD program? 

Are you kidding? 



EH [TORS' 
CHOICE 


CAD/CAM Software 


□fninbtf 11. tsm DtMWbir t7, tW1 


■IH 


pij-r 


For a free demo disk 


DesignCAD 2D is only $349, and it has more and better 
features than the other CAD programs that cost $3,0001 


And, if you're ready for a three dimensional CAD 
program, there is the state-of-the-art 
DesignCAD 3D .,, for only $4991 


DesignCAD is the software used in the design of Andre 
Agassi's tennis rackets, the Patriot missile, and scores 
of other high tech, low tech, and no tech products. 


So what's all the racket about? It's because we 
believe that it's silly to spend more on a CAD system 
than you would on a word processor. Agree? 

Well, the ball's in your court. 


Your product designed with DesignCAD? 
Let us know, and maybe well put it in one 

of our ads. 


American 


Small Business Computers, Inc. 
One American Way* Pryor, Oklahoma 74361 
(918)825-4844* FAX (918) 825-6359 

European Headquarters: 

102 Rue La Fontaine* 75016 Paris, France 
£hone 331 4520 6540* FAX 331 4520 6539 


and 16 page color brochure, 
contact: 


other offices in: 

Athens * Barcelona * Brussels * Bucharest « Istanbul * London 
Mexico City * Paris • Prague • Sao Paulo • Tokyo « Warsaw 
C? ' Circle 17 on Inquiry Card, 
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TWO STEPS FORWARD. ONE STEP BACK 


Decision Support: Good or Bad? 


E arly databases, particularly those 
built around the hierarchical or 
network model, were designed 
to support transact ion-process¬ 
ing needs. Later, relational databases 
were designed to support analytic ap¬ 
plications, and they often fell into the 
decision-support category. 

For two decades now, people have 
assumed that the ideal environment 
would be one in which the same 
database used to support tin organiza¬ 
tion’s transaction processing would 
drive the analytic applications. The fact 
that these databases have been sepa¬ 
rate and pamllei has been seen as a nec¬ 
essary eviL Having a separate analytic 
database makes a lot of sense, and, 
when properly designed, the parallel 
database is a mark of an organization’s 
maturity in defining its analytic re¬ 
quirements. 

On Time, Within Specification 

Transact ion-processing databases deal 
with data that must be up-to-date. In¬ 
divid ud minsactions depend on all pre¬ 
vious transactions being completely 
recorded so you truly have an up-to- 
date picture of the data you’re exam¬ 
ining, Transaction-processing data¬ 
bases typically retain only small 
amounts of history, and individual 
transactions deal with relatively small 
amounts of data. Usually, however, 
many of these small transactions are 


running simultaneously. 

In an analytic database, dealing with 
up-to-the-minute data is a prescription 
for failure. You must often run what-if 
scenarios several limes, with key vari¬ 
ables chatiging in value. If the under¬ 
lying database reports instantaneously 
accurate data, tire analytic user would 
need to either lock the entire database 
throughout his or her analysis (a period 
of days or weeks) or deal with a con¬ 
stantly changing data world. 

The classical solution to this prob¬ 
lem is the creation of accounting or an¬ 
alytic periods. Thus, most marketing 
analysis is done in months or quanervS, 
and having data that is accurate to the 
end of the last month or quarter is usu¬ 
ally more than adequate. 

Even in an extreme case, when you 
are looking at data across an entire or¬ 
ganization, having data that ends the 
previous day or week will virtually al¬ 
ways be adequate for analytic applica¬ 
tions* However, it would be totally in¬ 
appropriate for transactions. 

Analytic applications work with 
large amounts of historical data. Mar¬ 
keting analyses frequently compare this 
year’s data with last year’s, or this quar- 
ter’s data with comparable quarters 
for the past several years, looking 
for trends. Working w'ith such vast 
amounts of data implies large applica¬ 
tions runs, examining hundreds or thou¬ 
sands of records. 


Yet even in a big organization, only 
a limited number of people will launch 
these applications at any one time. So 
the picture is one of large numbers of 
records and massive amounts of his¬ 
torical data being manipulated by a 
small number of users. This is the exact 
opposite, again, of the transactional en¬ 
vironment. 

The Same, Only Different 

What about the underlying data itself? 
Is it lhe same or different in the two 
environments? Transactional data is 
quite detailed. Individual line items in 
an order, specific transfers from one 
account to another, and particular items 
picked out of inventory and placed onto 
specific pallets all define transactions. 

Analytic data consists of summaries 
and aggregates; the crossing of indi¬ 
vidual transaction boundaries; and rep¬ 
resentations of product lines, geo¬ 
graphical areas, and organizational 
entities. For example, analytic entries 
mighi deal with all the products sold 
in a store in an entire day or ending in¬ 
ventory levels for each warehouse by 
month, by product line, and so on. 
While you can derive these aggregates 
from the transactional data on demand, 
it would be prohibitively expensive to 
do so. 

Analytic data is different in a more 
fundamental way, too. The design of 
transactional databases is based on so- 


The fundamental mechanism for establishing relationships is the 
join. There are three fundamental problems when you start deal¬ 
ing with relationships. First, most people don’t understand what 
a join is. Furthermore, because relational databases should be 
normalized, dealing with real-world views often requires nu¬ 
merous joins. Trying to explain to nontechnical people how to join 
15 or 20 tables to provide an intuitively obvious view of the data 
is basically impossible. And often, when a join is constructed, the 
resulting view mns inefficiently—in other words, slowly. 

Second, by defmition, joins are temporary. The very strength 
of the relational approach, breaking complex records into simple 
tables, is also its biggest weakness. You should not have to fig¬ 
ure out the relationships between parts of the database; the 
database designer should be able to build them into the struc¬ 
ture of the database. However, to do this would essentially mean 
converting a relational database back into a network database. 

Finally, relationships arc always associated with integrity con¬ 
straints and other business rules; for example, don’t delete cus¬ 


tomer records that contain outstanding orders, and don’t charge 
goods against nonexistent credit cards. However, with no method 
of expressing interfile relationships in the first place, these busi¬ 
ness mles cannot become a built-in part of the database. 

Historically, this last problem has meant building all the busi¬ 
ness rules into applications code. More recently, some relation¬ 
al databases have let the data dictionary store business rules a.s 
“stored procedures” written in Stmetured Query Language and ex¬ 
ecuted whenever you made changes to the database. However, this 
approach still falls short. The simplest way would be to tie in¬ 
tegrity constraints directly to database relationships. 

Semantic Modeling 

The dictionary defines semantic as “relating to meaning.” There¬ 
fore, a semantic model describes the meaning, as opposed to 
the superficial form, of a database or application. When building 
any large application, a key prerequisite is a comprehensive def¬ 
inition of the requirements, followed by a thorough design pro- 
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phisticated data-modeling techniques 
that let the files and records in the 
database model the real-world entities 
and relationships of the organization. 

Historically, however, analytic 
databases have been designed in a 
much more ad hoc fashion: extracting 
data from the transactional environ¬ 
ment, applying some simple aggrega¬ 
tions, and leaving it at that. As it turns 
out, this process doesn’t come close to 
meeting people’s needs once they move 
past their first few decision-support 
systems. And when the same sophisti¬ 
cated data-modeling techniques are ap¬ 
plied to the analytic environment, the 
underlying structure of the database 
turns out to be quite different from the 
structure of the transaction-processing 
systems. 

For example, price changes are al¬ 
ways tricky to handle in an analytic 
system. In one case, a marketer ran a 
promotion and, after analyzing the data, 
found that it increased sales by 10 per¬ 
cent in a one-month period — an in¬ 
credible result—until further analysis 
found that the entire increase was ac¬ 
counted for by a price increase that was 
happening at the same time. A weli- 
designed analytic database would 
automatically account for any price 
changes. 

In another case, a manufacturer was 
analyzing change patterns in its chan¬ 
nels of distribution. It appeared that 


sales to distributors were increasing 
substantially. However, further analy¬ 
sis showed that a change in discount 
levels made it possible for disiribuiors 
to buy a product and resell it to the 
manufacturer’s largest national chain 
at a lower price than what the chain 
paid to buy the product from the man¬ 
ufacturer. An analytic database should 
automatically sort out these kinds of 
cross-channel transfers, or at least high¬ 
light them without being told. 

Finally, in a large sales organization, 
one part of the organization has a 
monthly reporting period that begins 
on the twenty-fifth of the month, while 
another’s reporting period begins on 
the first of the month. An analytic 
database would automatically correct 
for disparate reporting periods. 

How real are these problems? Every 
large organization has stories about dif¬ 
ferent people — ^usually senior execu¬ 
tives — asking for reports dealing with 
the same question and receiving wide¬ 
ly disparate answers. The punch fine is 
that when it conies to real decision 
making, you can’t trust computers. 
Therefore, designing an analytic data¬ 
base that provides meaningful answers 
is hard to do but worth the effort. 

Coming Full Circle 

What should an analytic database look 
like? It should be derived from the 
transactional data (i.e., the transactions 


should provide the data). It should be a 
tabular database, similar at some levels 
to the relational model. The data should 
be composed of various aggregates, 
summaries, and specific derived mea¬ 
sures of performance organized into a 
time series, 

A variety of complex mechanisms 
should provide for hierarchical con¬ 
solidation by product line, organiza¬ 
tional entity, and customer organiza¬ 
tion. And the actual data structures, 
while tabular, are not relational in the 
classic sense of the word. 

Rather than having hundreds of hard- 
to-understand normalized tables, the 
view of the data should be of a rela¬ 
tively small number of large, highly 
denormalized tables that provide sev¬ 
eral orthogonal views of a company. 
Typically, views should be by product, 
organization, and customer. 

Analytically oriented databases to¬ 
day are separate and parallel to trans- 
action-processing databases out of ne¬ 
cessity, However, this is a good point, 
rather than a bad one. Analytic data¬ 
bases generally need considerable im¬ 
provement to be truly useful. The im¬ 
provements, however, will push them 
farther from their transactional roots 
rather than closer. The end result, how¬ 
ever, will be two in-depih views of how 
a company operates: one modeled 
along transactional lines and one mod¬ 
eled along analytic lines. 


cess. During this analysis and design, most structured approach¬ 
es build a semantically based data model. While many different 
approaches to data modeling are in use, most of them ultimately 
depend on some form of entity-relationship structuring. 

Ironically, an entity-relationship model looks much like the 
schema for a network database. Even more ironic is that after 
building a sophisticated entity-relationship model that shows all the 
links between the records and expresses all the integrity con¬ 
straints and business rules, you strip all this definition out of the 
model to express it in the form of relational-database schemata. 

What About Object-Oriented Databases? 

Over the past few years, a new style of database has gained some 
popularity: object-oriented databases. A key attraction of OODs 
is that they can work directly with complex data structures that re¬ 
lational databases cannot conveniently handle, OODs let records 
contain variable-occurrence and variable-length items. Building 
on the flexibility of the record structures, OODs can represent in¬ 


terfile relationships directly in the database structure. 

At one level, OODs offer a convenient solution to the limitations 
of relational technology. Yet they have problems, too. For one, 
OODs are still experimentaj. They require the use of an object-ori¬ 
ented language such as C++ or Smalltalk and often mn only on 
Unix-based workstations with large amounts of memory. 

Also, query tools and report writers for OODs are quite limit¬ 
ed in scope. Most research in ad hoc end-user tools over the Iasi 
10 years has focused on relational databases. As a result, there are 
few tools that work well in the more complex world of network- 
database structures. 

Finally, OODs are well suited to relatively small collections of 
complex records {e.g., in CAD and CAE applications, where 
OODs can be 10 to 100 times as fast as comparable relational 
databases). Faced with larger collections of relatively simple 
records, OODs are slow and tack adequate reliability mecha¬ 
nisms. While they point to the future, OODs are not an answer to 
the limitations of relational databases today. 

continued 
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are you cramped 
for disk space? 

add up to 170MB of 
detachable storage with a 

simplicity portable drive 


'I Attaches instantly to any PC parallel 
printer port, no card needed 
Gives you extra storage 
^ Lets you use the same 
programs at home, 
office, and client 
Perfect for laptops, 

PS/2s, and demos 
Reliable, Rugged. Small 



170MB $1299,120MB $899,80MB $699, 40MB $499 
Seven hour battery, canying case, and 220V power available 


to order^ or for free info: 
coll (800) 275-6525 



30 day money back guarantee, 1 year warranty Simplicity 
Visa/MC/Amex acceptedn overni ght sh ippi ng COm p Utl RQ 

126 W. 23idSt. ^ New York. NY 10011 'I Phone (212) 229*1625 'I Fm (212) 229-2918 


HommsK 



High Performance 
Multimegabyte Disk Emulators 

NEW MODELS / LOWER PRICES 

• Floppy Drive and multimegabyte 
emulators for ISA bus computers 

• 180K to 14 MB capacities 

• EPROM, Flash or SRAM technologies 

• Autobooting, Single or Dual disk 
emulation under PC or MS DOS 

• List prices from $195 

CURTIS, INC. 

418 West County Road D • St. Paul, MN 55112 
612/631-9512 FAX 612/631-9508 

PC DOS is a trademark of ISMi MS DOS is a Erademark of Microscolt 


Back to the Future 

It is not clear today how database teclmology will evolve to meet 
the needs of tomorrow’s users. However, the answer is likely to 
come from two basic trends, which are described below. 

Data modeling. As more organizations commit to CASE tech¬ 
nology to facilitate analysis and design, database vendors will 
increasingly look for ways to link CASE tools directly to the un¬ 
derlying subject databases. The entity-relationship diagram and 
the database schema should eventually be the same object. This 
step alone, when ii occurs, will create postrelational databases, 

Data-modeling technology is evolving, too. The next major 
step is to incorporate object-orienfed analysis techniques direct¬ 
ly into the data model Several leading practitioners already teach 
this approach. The result is a richer data model that deals with en¬ 
tities (now called objects)^ relationships, and methods, all at the 
same time. From there, it will be only a small step to have this data 
model also be the same as the database model. 

Ohject-oriented databases. Relational database vendors per¬ 
ceive themselves, correctly, as being under attack by the OOD 
vendors. They have a sense of deja vu, as they remember the 
days when the leading nonrelational vendors owned the market, 
only to be displaced. Naturally, the relational vendors are deter¬ 
mined to not let history repeat itself. As they develop approach¬ 
es to incorporate the benefits of the OODs into their relational 
products, the resulting product evolution is bound to see a clos¬ 
er mapping to the real world. 

Returning Home 

In the 1980s, analytically oriented end users were so happy to have 
any acce.ss to data that the simple relational approach, witJi its fo¬ 
cus on easy-to-undersiand tables, rows, and columns, more than 
met their needs. They benefited from the ultimate relational 
database of the 1980s: the personal computer spreadsheet. With 
its ability to sort thousands of rows in seconds, express complex 
calculations trivially, and propagate the effects of changes through 
dozens of related rows and columns quickly, they were free to 
pu,sh the table approach to its limits. 

In the 1990s, these same people are starting to deal with more 
complex sets of data. Relationships between tables are becoming 
commonplace topics of discussion. And, since manipulating in¬ 
dividual tables is now so trivial these people want to be able to 
create more and different tables quickly and easily. Creating new 
tables means navigating through sets of files to arrive at new 
and panicular combinations of data elements. 

Ironically, the classic solution to this problem involves de- 
nomialized databases. First, you build pure, fully normalized 
databases. You find that people can’t deal with the resulting pro¬ 
liferation of tables. Then, as a good analyst, you spend months de¬ 
termining what views of tlie world people really want. And, when 
you’re done, you express these views in the form of highly de- 
normalized tables that represent the joining of many simpler ta¬ 
bles. Not only is the result not relational, it’s not efficienl and it’s 
certainly not elegant. 

Coming full circle, the original transaction-processing appli¬ 
cations, which needed richer database structures in the first place, 
still do. The analytically oriented end-user applications need 
those richer structures, too. Relational databases stdl make sense 
for many kinds of applications that lend themselves to expression 
as simple sets of simple tables. However, to build applications that 
reflect the real world, you will have to find a way to lake anoth¬ 
er two steps forward—this lime to a postrelational world, ■ 
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GATEBUSTERS! 



, $2,899 $3,499 

486-33 ISA’ 486-33 EISA” 

• 32-Bit Intd 8048^/33 MHz CPU * Burst Mode Support 

• Zcto-Walt 64KB {Exp. to 256KB} High Speed Cache* 

• Zero-mit J2SKB High Speed Cache** 

• 4M8 ZercH’yt^it State 32-bii memory on the World’s Best Motherboard 
made by AMI (Expands to 32MB’/96MB**) 

• 8 Expansion Slots l6-bif/7'EiSA and 1-32/B bit’ ’ 

• SONYt304HG 14'' SVGA Monitor (1024 x 768 Non interlaced) 

• Orchid ProDesigner IT VGA Card with IMB RAM 
207MB 15ms Maxtor IDE Hard Drive 
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% 2 ^fial/1 Parallel Ports I/O’ * 2 Serial/2 Parallel Ports I/O* * 

• PC ITiwer & Cooling 300 Watt Power Supply 
^Vertical Case: 6 Says/Security lock/LED 
^ (Also shown Is our optlonai deluxe ense 450 W P5> 

• Keytroulcs lOt-kcy Enhanced Keyboard 
a AMI BIOS/CMOS Set-up/Dlagiiostics/Clock/Calenidar 

• 3’Ring Cloth Binder for Manual and Software 

• 10-year Llehluin Battery/ Tbol 

• 800 number for Lifetime Technical Support 

• TRW On-Site Service Available to Most Locations 

• Federal Express Replacciiient of Defective Components 

• FCC B Certification 



"'lOVCHE 




S205 Btkiilv Om Ai^sinw Dttien. Ulihub 60559 
7(J9/& 10-1010 Fai 708/e \ 0-9490 


$1,899 386-33 MHz 
COMPLETE SYSTEM 

Upgradable to 486 

386 20SX Starting at $799 

COICHIADO 1.20MB 7^ QpUap. |Z49 
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THE COMMITMEOT TO 

QUAUTY AND VAUJE KEIFS GROWING! 


OUTSTANDING. That is the word PC Magazine used to describe our 
system 1 We're very proud of our 486-33 review and we encourage I 
you to read it. 

One example: Of 30 systems reviewed, 700^ ranked #1 in the 
small-recofd DOS access file test and #2 in the large DOS access 
file test for speed! To achle^^e this feat we relied on Maxtor and 
Ulirastor, two fentastic product partners. 

Maxtor and Lritrastor are just two compantes on a long list of 
companies we obtain high-quality components from to custom-build 
high-quality^ systems. AMI—^NY—Intel—Teac-^rchicMOeytrooiCS- 
Micropolis-CYRIX-SlEB4ENS-PC Power & Cooling-BOCA are 
all names youTl easily recognize. You'll never see us offCT components 
from Fui-Manchul or other tongue-twisting companies you've never 
heard of before. 


WYSIWYG is a term used in desktop publishing. What You See Is 
What You Get is also a standard we use in building our systems. 

That means you get exactly what you expect when you receive your 
order from us. No hidden surprises or cut comers that many of our 
competitors try to sneak by with cheap or low quality components- 

Tbe use of AMI motherboards guarantees full DOS-UN1X-QS2 
compatibility. Wt custom-build every system and offer special prices 
on enhancement items to upgrade your system like CD ROM's, 
digitizers, laser printers, scanners, 20monitors, and hundreds of 
other products. 

Our parent company^ PC PROS, was founded in 1982. Before you 
buy any sysiem, ask aU the hard questions and compare Who 
makes the raoiheiboard? This is one of the most important questions 
to ask since this is the heart and soul of any computer We use more 
AMI motherboards than anyone in the world. Don't be fooled by 
flalfns of an AMI BIOS equaling an AMI motherboard. Insist 
you receive a system with the best motherboard money can buy. . . 
an AML 


Whether you're government, FORTUNE, major Institution or just 
need a machine or two for your home or office, we offer the 
absolute best quality and service anywhere! 
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INTRODUCING THE FAULT TOLERANT PC 
FROM TEXAS MICRO. If you’re the kind of person who 
absolutely has to be on line, who absolutely has to have 
your data, your PC has finally arrived. 

Head crashes can’t stop it. Blackouts can’t stop it. 
User errors can’t slop it. Dust, heat, vibration, bad 
sectors, power surges, jolts, jars, bumps and bruises 
can’t stop it. 

It thrives where others knuckle under. It^ the 


pit bull of PC'dom. It’s the FTSA PC™ 
from Texas Micro, and it redefines the 
parameters of PC fault tolerance. 

THE FTSA PC IS FAULT 
TOLERANT FROM THE GROUND UP. 

Texas Micro starts at square one, 
building its machines with a proprietary system of 
fault tolerance—called Fault Tolerant System Architec- 
ture^“—that operates at the BIOS level. And that’s 



Tli« dit^nmiic 
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and component ttolui. 
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where ordinary PCs miss the boat. 

Because the FTSA isn’t just a 
PC with add-ons. Its components act 
as a synergistic unit, bound together 
by the specialized, DOS-compatible 

pow suppbes wilfi a buik-in 

backup boHury BIOS. The msult is an umbrella of 
ault tolerance that creates a level of intelligent protec- 
ion never before achieved in PCs. And Texas Micro does 
t all without sacrificing jjerformance. 

THE FTSA PC KEEPS YOU UP AND RUNNING. 
The FTSA PC utilizes dual hot-swappable power sup- 
slies and a battery backup to seamlessly stay on line 
ihould normal power fail, while its data-mirroring disk 
irray works to prevent downtime due to hard disk crashes. 

This makes it ideal for critical 
ipplications such as workgroup LANs, 
n fact, FTSA is compatible with 
-ANtastic and NetWare Lite right out 
of the box. 

Every component is monitored 
and regulated by a coprocessor-driven diagnostic 
system that provides early indications in English of any 
impending problem, such as disk wear, power fluctua¬ 
tions and potential component failure. 

FTSA has several cabinet configurations to con¬ 
form to different environmental specifications—from 
desktops to industrial sites. 

THE FTSA PC GIVES YOUR DATA A HGHTING 

CHANCE. Supplementing the data-mirroring disk 
array, the FTSA PC employs sophisticated data auditing 
and archiving systems that virtually guarantee data 
integrity, making FTSA impervious to system crashes 
and corruption. 

Employing a unique strategy called “data change 
auditing,” FTSA keeps bit-level records of every data 



A dbk csrray mirron 
d(Ai k> proled you from 
head crashes. 



transaction to the disk. This allows 
you to roll back the record to 
any point in time and recon¬ 
struct lost files, even if you have 
written over them. 

To further protect data and 
applications, fTSA allows you 
to easily program special “save” 
commands that execute during 
any shutdown sequence. Should 
system shutdown become immi¬ 
nent, FTSA will automatically 
write all data to the hard drives 
and exit your applications safely. 

THE FTSA PC LETS YOU 
POP IT AND SWAP IT. The 
FTSA PC’s modular design and 
passive backplane give you plug- 
and-play access to every major 
component, including CPU and 
option cards, which reduces 
Mean Time To Repair to under 
10 minutes. And gives you 
complete CPU upgradability. 





FTSA Rockmounl 


• 8 - slot pouive backplane 

• 386/486 upgrodabU CPU 

• SCS hard drivei from 
80-525 MB 

• L44MBf)oppy 

• U^lo 1024x768 

• Redundonl pcMMer supplies 

• Built-in backup batleries 



THE BIGGEST BREAKTHROUGH IS THE PRICE. 


FTSA truly stands alone. In fact, to match its fault 

® tolerance, you’d have to spend 5 to 10 times 
more and get a minicomputer. No wonder 
Winner the FTSA PC was awarded Best Desktop PC 
at Comdex by Byte Magazine. 

Call today for detailed information about the 
FTSA PC and our free “Guide to Fault Tolerant 
Computing.” Then watch 
Texas Micro do a number on 
downtime. In no time. 



Call About The Extraordinary Fault Tolerant PC: 31-3653-65595. 
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STATE OF THE ART 



ROOTS AND 
BRANCHES OF 3-D 


3-D graphics are adding to the ways you can view the world 
through computers 


JIM CLARK 


C omputer graphics is almost 30 years old, and it has fi¬ 
nally become an integral part of virtually all com¬ 
puting, from visualizing spreadsheet graphs to seeing 
the three-dimensional flow fields of computational 
fluid dynamics. Most of the growth has occurred in the 
last 10 years, with the development of the workstation and 
personal computer industries. In the coming decade, many 
new 3-D applications will be developed for graphics, and by 
the year 2000, consumer devices will routinely have 3-D re¬ 
alistic graphics capability. This article looks at the important 
milestones of computer graphics and projects a future where 
3-D graphics is totally integrated into our lives. 

Early Graphics History 

Computer graphics began in the early 1960s at MIT. While in 
the doctoral program there, Ivan Sutherland wrote a series of 
interactive-graphics programs on a TX-2 computer, which 
had a vector-drawing CRT display connected to it. TX-2 stands 
for Transistor Experiment 2, It was the first transistorized 
computer, and because it had a dedicated graphical display, it 
was also the first workstation. Sutherland’s programs relied on 
the computer to do all the graphics calculations because it 
had no graphics accelerator. His thesis, called '^Sketchpad," de¬ 
veloped a wide variety of concepts, including object-oriented 
programming, constraint-based visual computing, and real¬ 
time interactive programming. But ‘"Sketchpad” was a 2-D 
system; 3-D required too many calculations for the TX-2. 

After leaving MIT and a brief stint as director of informa¬ 
tion processing for the Department of Etefense’s Advanced Re¬ 
search Projects Agency , Sutherland joined the Harvard faculty. 
One of his doctoral students, Danny Cohen, was interested 
in flight simulation. Working with industry support, Cohen de¬ 
veloped the first 3-D flight simulator—a vector-drawing sys¬ 
tem. At Harvard, Sutherland and Cohen developed the first 
head-mounted display, which had a mechanical position sen¬ 
sor. It allowed you to walk about in a small virtual world, 
seeing wireframe virtual images that floated in front of you. 
Cohen worked out the mathematics and developed the software 


for this project. 

At about the same time 
(around 1968), Sutherland met 
Dave Evans, who had just left 
the University of California at 
Berkeley to become the head of 
the computer science depart¬ 
ment at the University of Utah. 
One of Evans’s students had 
written algorithms to render 
static shaded pictures of 3-D 
mathematical objects, Suther¬ 
land was stimulated by the pos¬ 
sibilities of real-time shaded- 
image generation. As a result, 
Evans was able to persuade 
Sutherland to leave Harvard and 
join the Utah faculty. During 
the next few years, the roots of 
3-D graphics developed. 
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Two Branches of 3“D 

Two branches of 3-D com¬ 
puter graphics evolved in the 
work done at the University of 
Utah. The first is ultrahigh- 
quality rendering, which Til 
call photo-realism graphics^ 
and the second is real-time 
graphics. 

Photo-realism graphics fo¬ 
cuses on the realism of a com¬ 
puter-generated picture, with 
little concern for the time re¬ 
quired to compute it. In real¬ 
time graphics, interaction and 
speed of rendering are the fore¬ 
most concerns. The rendering 
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speed must be at least 10 friimes per sec¬ 
ond, and quality is attained by adding hard¬ 
ware capability* 

Photo-Realism Emerges 

In the early days of photo-realistic com- 
puter graphics, shaded-picturc algorithms 
used polygons to crudely model every ob¬ 
ject, smooth or not* In those days, because 
computers were very slow, the computa¬ 
tions were focused primarily on solving 
the so-called hidden-surface problem. Flat, 
polygonal objects have simple geometries, 
so they require the least amount of com¬ 
puter time to determine which surface is in 
front of the other* Even though the quali¬ 
ty of the renderings from the first algo¬ 
rithms were belter than that of wirefrajue 
line drawings with hidden lines removed, 
they could hardly be called photo-realistic 
graphics. 

In 1974, Ed Catmull sianed the move¬ 
ment toward photo-realism at the Univer¬ 
sity of Utah* l ie was the first to make pic¬ 
tures of smooth surfaces. Previously, Henry 
Gouraud and Bui Tong Phong had used 
smooth-shading tricks to m;ike the eye see 
smooth objects modeled as polygonal sur¬ 
faces (seePhoto-Realism” on page 167). 
Catmull decided to use mathematically 
smooth surfaces called bicuhk stirface 
patches to model objects that were sup¬ 
posed to be smooth, instead of trying to 
approximate them with a lot of polygons. 
TTie problem witli this approiich wiis that no 
analytic solution existed to render bicubic 
surface patches, so Catmull used recursive 
subdivision to approximate the surfaces, 
subdividing the bicubic surface patches un¬ 
til they were about the size of a pixel. 

Catmull developed the concept of a z- 
buffer to solve the hidden-surface prob¬ 
lem for each of these pixel-size surface 
fragments* The z^buffernow pervades all 
graphics* He invented alpha blending to 
simulate transparencies, and he invented 


ACTION SUMMARY 


Today, 3-D graphics offers new 
ways of visualizing information 
with computers. The 3-D tech¬ 
nologies are found in virtually 
all applications of computers, 
and tomorrow, even consumer 


products will have photo-real- 
istic 3-D graphics capabilities. 



texture mapping, a special method for map¬ 
ping images onto geometry. A brick pat¬ 
tern, a digitized photograph, or another 
image can be mapped onto the geometric 
surface patches, increasing realism. En¬ 
vironment mapping, bump mapping, and 
other spcciai effects are based on texture 
mapping. The images Catmull produced 
were the most startling ever seen, 

Catmull left Utah after graduate school 
and formed the New York Institute of 
Technology’s Computer Graphics Labs, 
which became dominated by the realism 
school of thought* Later, he founded Pixar* 

Lighting and Modeling 

In the early 198()s, Turner Whilted devel¬ 
oped a rendering technique called ray trac¬ 
ing. Prior rendering algorithms had not con¬ 
sidered the refraction and refleciion effects 
of basic geometrical optics. Whined showed 
that ray tracing effectively modeled light 
bent by a prism, and it could show objects 
reflected in other shiny objects. His pic¬ 
tures took hours to compute, but they per¬ 
petuated the U-end toward realism. 

A modeling method based on fractals 
was Ihc next step in photo-realism* Coast¬ 
lines, mountain ranges, and many other 
natural phenomena can be perl’ectly mod¬ 
eled by fractals. In 1980, Loren Carpenter 
stunned the graphics world at Siggraph 
with an animated film depicting a mountain 
range that was continuously refined with 
more and more detail as a virtual camera 
approached the mountain and flew over it. 

The last big step in the emergence of 
photo-realism came in the mid-1980s from 
a group at Cornell University led by Don 
Greenberg. Borrowing the radiosity algo¬ 
rithm from radiative heat transfer engi¬ 
neering, they modeled the effects an en¬ 
vironment has on lighting (see “Radiosily” 
on page 173). For example* as light shines 
on a wall, the wall radiate its color, which 
contributes illumination to nearby objects. 
Objects close to the wall also illuminate 
the wall with some of their color. This mu¬ 
tual-ill umination effect requires the solu¬ 
tion of a very large set of simultaneous 
equations—^it’s basically finite-element 
analysis applied to the diffuse effects of 
light. It was the most time-consuming ren¬ 
dering method invented, but its realistic 
effects were beautiful, especially for ar¬ 
chitectural interiors, 

Comiitg of Age 

The next major hurdle in photo-realism is 
to integrate ray tracing with an extended 
form of radiosity. Radiosity considers only 
the diffuse effects of light; reflections and 
directional aspects are ignored. In heat 
transfer, this is fine, bui radiosity images 
always look a little flat because they have 


no reflective character—things that should 
shine look dull. Ray tracing, on the other 
hand, doesn’t have the mutual illumina¬ 
tion of radiosity. Combining them implies 
very lengthy and complex computations, 
but the result would cover all aspects of 
illumination. Photo-realism would then 
just depend on the nature of the modeled 
environment. 

The emphasis on photo-realistic ren¬ 
dering algorithms comes from a desire to 
understand and computational]y model the 
efl^cts of light on virtual environments, 
but it hasn’t always been just for the sake 
of realism. Photo-realistic rendering makes 
computer images exciting* For example, 
morphing was used to produce the special 
effects in Terminator If that created the 
liquid-metal man. But many methods used 
to convey information in scientific visu¬ 
alization techniques (c*g*, mapping colors 
onto objects to represent temperature or 
pressure and using transparency effects to 
simulate thunderclouds) were developed 
in the pursuit of realism. 

Critics of photo-real ism, such as Gor¬ 
don Bell and Bill Poduska, who insist that 
it isn’t imponam for most scientific appli¬ 
cations, miss the point* The main applica¬ 
tion of photo-realism is to deceive or il¬ 
luminate in a new way, and it is essential in 
V i sual-si tn uI at io n appl ications. 

Photo-realistic algorithms are slow even 
on supercomputers, but they repeal cer¬ 
tain compulations many limes* To speed 
them up, it’s natural to try to accelerate 
these computations with specialized hard¬ 
ware* This can reduce the computation time 
hy a factor of 1000 or more, potentially 
allowing real-time perfonnance. 

Real-Time Graphics 

The difference between static photo-real¬ 
istic graphics and dynamic real-time graph¬ 
ics is huge* Static images exist for their 
own sake, and they are equivalent to photo¬ 
graphs of synthetic worlds. At best, they 
c£in be pot in a recorded sequence (e.g., a 
movie) to achieve animation. 

Real-time graphics, however, engages 
you in interaction with a computer that ex¬ 
pands what you can do and how you can 
do it. With good interactive 3-D software, 
you can reduce to minutes what would 
take weeks of model building. Your inter¬ 
action with realistic images enables oth¬ 
erwise impossible applications, such as 
virtual reality games and visual simula¬ 
tors for driving and flight training* 

You can begin to understand things 
smaller and larger tlian life, from molecules 
to galaxies, and explore otherwise invisi¬ 
ble worlds with real-time interaction* Vi¬ 
sualizing the 3-D helical siructure of DNA 
was essential to teaching an understanding 
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CD-ROM 


Sharing Software for Networks 


CD-SHARR is a peer-to-peer system for sharing up 
to 32 CD-ROMs per nun-dedicated CD-Server as 
network devices available m any other PC on the 
network running the CD-SHARE redirccton 

You need CD-SHARE because many CD-ROM 
programs do not treat the CD-ROM drive as a 
normal disk drive; they access the CD-ROM using 
specific function caOs to the MicroSoft extensions 
(MSCDEX) software or directly by calling the 
CD-ROM device driven Even networks which 
claim to be able to share CD-ROM’s (eg LANtastic) 
can’t run this type of CD-ROM program across the 
network. (Even if they could, the performance of 
the uncached CD-ROM would be unacceptable for 
more than two users), CD-SHARE looks like a 
CD-ROM device driver with multiple drives on a 
CD-Workstation (or non-dedicated server) and 
therefore will run all of these types of programs. 
Because of this, network versions of CD Software 
are not required/ 


Does CD-SHARE use much memory? No - on a 
workstation the CD-Redirector uses only about 8K 
of memory. Memory usage of the CD-Server varies 
with how it is configured but can range from as little 
as 20K to as much as you care to allocate. 

Until June 30, 1992, CD-SHARE is selling at the 
introductory price of US$345.00'*' for an unlimited 
network version. This allows up to 254 logged in 
users to any CD-Serv^er set up on the network, 32 
CD-ROMs per server and as many CD-Servers as 
your NetBICIS will support (eg LANtastic - 254). 

For a free, fully functional (limited user) 
demonstration copy of CD-SHARE, complete 
the coupon below, or contact Digital Solutions 
by phone or fax* 

^Delivery diarge will vary; USA and Canada delivery is US$20.00 

’C^opyrighc rescricuems may apptf. If in. doubt, contact your CD-ROM 'vendor. 


Included with the CD-SHARE suite of programs is 
CD-Cache, which can use up to IbMBytes of 
extended (or XMS) memory or 32M Bytes of 
expanded memory to cache up to 32 CD-ROM 
drives simultaneously on a CD-Serven CD-Cache 
can also run CD-vServe in dedicated mode for the 
ultimate in performance. 

CD-SHARE uses standard NetBIOS network 
functions for all of it’s network operations and will 
therefore run on any network which can supply a 
NetBIOS interface. This covers most networks 
including LANtastic^*^, Netware™, etc.... 


[Z more information on CD-SUIARE, complete this 
coupon and return to:- 


Digital Solutions Pry Ltd 
PO Box 178^ Margate, Qid 4019 
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3-D CAD Meets the Real World 


T hree-dimensional CAD is a won¬ 
derful idea. But whai happens 
when the rubber of 3-D CAD 
meets the mad of real-world jobs? 
The 3-D applications do just fine when 
put to the test of Indus trial design. 

3-D CAD in Space 

Greg Jones is the head of the CAD 
section in the mechanical engineering 
branch of NASA’s Goddard Space 
Right Center (GSFC). His branch uses 
Schlumberger’s BravoS and Structural 
Dynamics Research’s 1-deas to make 
concept models of poienlial spacecraft 
and insirumeni configurations. These 
programs make it possible to “dem¬ 
onstrate the feasibility of a particular 
spacecraft concept/’ Jones says. 

GSFC scientists come up with a plan 
for a spacecrah mission. After deciding 
what instruments they ’d like to see on 
the platform, the proposal is turned over 
to Jones’s section. 

His group develops the first studies 
of the proposed satellite. At this stage, 
the prime question is whether all the 
components will fit properly in the 
satellite. Using 3-D CAD makes the 
process smoother. In Jones’s opinion, a 
3-D CAD user will take only one-half 
to one-third of the time required by an 
equally skilled 2-D AutoCAD user to 
produce the same results. 

But 3-D CAD has more than just 
production speed going for it. Non- 
lechnical personnel find 3-D solid im¬ 
ages easier to understand. Even engi¬ 
neers without a mechanical engineering 
background find solids easier to grasp 
tlian wireframes—much less engineer¬ 
ing drawings. 

Jones goes on to say that “the real 
advantage of I-deas is its tight coupling 
with AutoCAD tools.” I-deas works 
hand in glove wltli AutoCAD, Auto¬ 
desk’s Advanced Modeling Extension 
Link enables users to transfer Auto¬ 
CAD/AME solid-modeling data to I- 
deas. In return, Stmctural Dynamics 
Research’s Solid Link allows designers 
to transfer their files to AutoCAD. At 
Goddard, l-deas is used to develop a 
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satellite or component in solid geome¬ 
try. From there, the tmage is trans¬ 
formed into AutoCAD DXF files for 
referenc e-confi guration draw i ngs. 

Jones prefers to work with applica¬ 
tions that can mn on several different 
platforms or, at die very least, exchange 
data across platforms. He is fond of 
l-deas and AutoCAD, which run on a 
variety of architectures and operating 
systems, “l-deas doesn’t lock us into a 
particular platform,” says Jones. 

Another useful tool that meets the 
interoperability stiuidiird is MacNeal- 
Schwendler’s MSC/Naslran finite-elc- 
ment-analysis software. This package, 
used with I-deas’ finile-element-mod¬ 
el builder, enables spacecraft design¬ 
ers to quickly answer such questions 
as whether a panel will be strong or 
stiff enough Ibr a particular job. 

it is not all sweetness and light at 
GSFC. The 3-D CAD programs are 
slow. Both Bravo3 on DEC VAXsta- 
lion 31 OQs under VAX/VMS and l-deas 
on IBM RISC Systeni/6000 worksta¬ 
tions under AIX are only adequate in 
terms of speed. 

Another problem is that 3-D CAD’s 
learning curve is steep. “To get good 
at the 3-D prograrn.s takes a long lime,” 
Jones says. 

It’s lime well spent, he believes. The 
speed, flexibility, and inleropembility of 
3-D CAD make satellite design a much 
faster and surer proposition than il lias 
been in the past. 

3-D CAD at Sea 

David Garbeil is a senior manufacturing 
engineer at Wesiinghouse’s marine di¬ 
vision in Sunnyvale, California. He 
uses Autodesk’s AutoCAD release 11 
with Autodesk’s multimedia presenta¬ 
tion software, 3D Studio and Anima¬ 
tor Pro, to work in mechanical product 
development, 

Westinghouse employs an approach 
called concurrent engineering. “We de¬ 
sign the assembly line at the same time 
that the product i.s designed,” says Gar¬ 
beil. The company avoids being stuck 
with products that existing assembly 


lines are ill-suited to manufacture. 

Like Jones, Garbeil finds that using 
3-D solid models is ati excellent way 
of enabling nontechnical people to vi¬ 
sualize complicated mechanical de¬ 
vices. Moreover, the assembly process 
can be demonstrated by taking a solid 
model and using Animator Pro to strip 
off the surface mesh so that the model 
can be used by 3D Studio. 

The resulting animated graphics are 
useful for more tlian just an impressive 
display. By simulaling a product’s as¬ 
sembly and its operation, mechanical 
problems can be spotted and corrected 
long before a working model is made. 

Once a product ha.s been successfully 
crafted in computerized clay, the next 
step is to create its engineering draw¬ 
ings. Again, AME proves its usefulness. 
Tile solid models made in model space 
can easily be transformed into “paper 
space,” a separate viewing and plotting 
environment from which engineering 
drawings are generated. 

Gaj beil agrees with Jones on tlie im¬ 
portance of interoperability. His shop 
runs AutoCAD on PCs and worksta¬ 
tions. “A real advantage of the Auto¬ 
CAD family is that it will run on many 
platforms and that data can be easily 
interchanged from system to system 
and from product to product/’ he notes. 

Although AutoCAD is easy to learn, 
3-D CAD is too complicated for 80 per¬ 
cent of the CAD jobs, Garbeil observes. 
For the remaining 20 percent, however, 
3-D CAD is extremely helpful. 

With multimedia and finite-element 
modeling, 3-D CAD is putting unimag- 
med power into mechanical designers’ 
hands. By enabling users to model re¬ 
ality more closely in their designs, 3-D 
CAD will sweep other design methods 
into the dustbin of history, in the same 
way CAD programs swept drafting ta¬ 
bles into the antiques market. 


Steven J. Vaughan-Nichols is a fuil- 
time freelance writer and former pro- 
grammefianalyst from Lanham, Mary¬ 
land. Yon can contaa him on BIX as 
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A REAL-TIME GRAPHICS ARCHITECTURE 



Figure 1: The old design for real-time 3-D computing. The special-purpose geometry 
engines pass their output to the special-purpose image engines. 


of it, and interactive graphics will surely 
lead to discoveries in molecular biology 
and chemistry. Interactively manipulating 
images produced by 3-D CAT scans and 
magnetic resonance imaging enhances med¬ 
ical understanding. Some surgeons use real¬ 
time graphics to assist them in the operating 
mom. With real-time 3-D graphics, you can 
move through a design as it’s being devel¬ 
oped. This technology is also being used 
in automotive and aerospace design (see 
the text box “3-D CAD Meets the Real 
World” on page 156) as well as in archi¬ 
tecture and landscape design. Science, medi¬ 
cine, design, and technology alJ benefit from 
interactive visual computing. 

3-D Programming Interfaces 

Both photo-realistic and real-time graphics 
require a programming interface. (See the 
text box “A Programmer’s Guide to Com¬ 
puter Graphics” on page 162.) Very little 
has been done to provide photo-realistic 
rendering packages, perhaps because of 
their specialized market uses. In commer¬ 
cially available systems for photo-real ism, 
the interface is often buried inside tlie end- 
user package. But an external program¬ 
ming interface is needed if an application 
is to include rendering in its own environ¬ 
ment and not cause an end user to have to 
run a new application, Pixar, for example, 
offers the interface specifications for Ren- 
derMan, and the rendering routines avail¬ 
able from those specifications provide rea¬ 
sonable photo-realism quality. 

The histoiy of interactive-graphics pack¬ 
ages is not very coherenL Before 1980, 
the only interactive-graphics interfaces 
were ACM Core and the graphical kernel 
system, as well as the Picture System II 
interface that ran on some products from 
Evans & Sutherland Computer Company. 


The PS/2 interface was the only one based 
on the working needs of a real-time u.ser, 
so it was the only one, in my opinion, that 
was worthwhile. GKS was just a 2-D spec¬ 
ification, and Core was crippled from the 
beginning because it was a committee-de¬ 
fined proposed shmdard that had every¬ 
thing in it, including the kitchen sink. In 
1982, Silicon Graphics implemented Core 
and discovered that using it would require 
about four times more subrauLine calls tlian 
would its Graphics Library (GL), Even 
worse, it was very hard to read programs 
written with it. 

The GL is an adapialion of well-worn 
software that Martin Newell (who defined 
the famous teapot that is used as a bench¬ 
mark for rendering) and 1 had used in 
teaching computer graphics classes. Its in¬ 
teractive character and structure is pat¬ 
terned after the PS/2’s interface, which I 
had also used extensively in writing real¬ 
time graphics systems for NASA. Because 
the GL is based on working systems, and 
because of the large number of applica¬ 
tions that have been written for it, it re¬ 
mains the best graphics interface that is 
available, despite its shortcomings. 

For political reasons, and because the 
GL was proprietary for a number of years, 
PHIGS+ (programmer’s hierarchical in¬ 
teractive graphics standard) was developed. 
A version of it called PeX (PHIGS plus X) 
combines PHIGS+ with the X Window 
System interface. PH1GS+ was defined by 
a committee that had little experience with 
real-time 3-D graphics, so it has more rou¬ 
tines than is necessary. Because it was de¬ 
fined before workstations had replaced 
graphics terminals, much of the interface 
deals with arcane display-list issues. 

Display lists used to be necessary in 
scmi-intelligeni terminals because their 


I/O was typically over low-bandwidth in¬ 
terfaces (e.g., RS-232) to a time-shared 
computer. The only way to get real-time 
performance over a low-band width chan¬ 
nel is to store most of the graphics data 
locally in an intelligent terminal. The semi- 
inlelligcnce came from display-list pro¬ 
cessors. Before microprocessors, display- 
list processors were limited-instmction-set 
units designed by vendors of graphics ter¬ 
minals, usually based on the AMD 2900 
family. Because they didn’t have compil¬ 
ers, they were simple and needed con¬ 
strained display lists of instructions. 

With the advent of workstations and 
client-server computing, however, the func¬ 
tions of a graphics terminal could easily 
be had on a programmable workstation. 
The hierarchical data structures necessary 
in display-list processors could be replaced 
by display subroutines that called each 
other, forming an equivalent hierarchy. 
This required a notion called immediate 
mode: Drawing is initialed when a work¬ 
station processor sends graphics com¬ 
mands immediately to a graphics system as 
they are encountered rather than storing 
them in a display list. 

In 1982, computer graphics developers 
recognized the simplicity of this approach, 
and they developed an immediate mode 
for all GL commands. Obtuse, hierarchical 
display lists were no longer necessary. 
PHIGS+ is now being extended to include 
an immediate mode, but it still has the his¬ 
torical baggage of display-list code, which 
might confuse a new user. 

The GL is available to anyone for a very 
small license fee. Although politics enters 
into some companies’ decisions to license 
the GL from Silicon Graphics, the com¬ 
munity of 3-D applications developers will 
ultimately determine the preferred real¬ 
time graphics interface. So far, they have 
chosen the GL. 

Real-Time 3-D Hardware 

Because of its computational requirements, 
interactive graphics needs specialized hard¬ 
ware. Just as parts of the human nervous 
system are specialized for visualization, 
so must parts of the computer system be 
specialized. It’s true that some RISC pro¬ 
cessors are adequate for the simplest in¬ 
teractive-graphics computations, but it will 
be many years before general-purpose 
computers can compute photo-realistic im¬ 
ages in real lime. Machines designed for 
the task will always be better. 

Specialized high-performance graphics 
systems have been constructed in modest 
volumes for the last five years. All com¬ 
mercially available systems ase, with minor 
variations, the data-flow architecture shown 
in figure 1. Henry Fuchs was the first to 
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ROOTS AND BRANCHES OF 3-D 


A REAL-TIME REALISM ARCHITECTURE 



Figure 2: The proposed new design for 3-D computing. The processors used for the 
geometry engines and the image engines are the same. They are general-purpose 
processors. 


suggest this rectangular pattern of image 
engines, but it needed a busing structure to 
make it work, I developed one such struc¬ 
ture at Stanford in 1979 and suggested to 
my student Marc Hannah that he continue 
the architecture for his doctoral thesis. Our 
design wasn’t exactly like that shown in 
figure I. Il didn't handle textures and im¬ 
ages, but the basic design was workable 
and had simple connectivity. As I describe 
later, it’s the variations that are now possi¬ 
ble on this design that lead to important im¬ 
provements for real-time 3-D, 

In the simple design of figure 1, geo¬ 
metric data is fed to a system over a geom- 
ttsy input port. Geometry engines manip¬ 
ulate raw surface geometries with rotations, 
translations, shading, subdivision, and pix¬ 
el sampling (i.e, determining where pix¬ 
els intersect the geometry). This traditional 
design works like an assembly line, with 
each geometry engine doing a small piece 
of the work and passing it on to the next 
stage. This is called pipelining. Using 
faster geometry engines results in render¬ 
ing more surfaces in real time. On the oth¬ 
er hand, in low-cost systems (e.g., the Sil¬ 
icon Graphics Indigo and some of the 
Hewlett-Packard /Apol lo workstations), 
the general-purpose RISC processor also 
does the graphics processing. These sys¬ 
tems provide minimal performance. 

Pixel and image data enter the system 
over a pixel bus. The imaging part of the 
system does all pixel processing (e.g., z- 
buffering, image accumulations, alpha 
blending, and texture mapping). Each im¬ 
age engine includes a pixel processor and 
screen memory. 

An array of image engines processes 
the pixels in blocks. For example, 16 pro¬ 
cessors forming a 4-by-4 array would si¬ 


multaneously process the first 4-by^ block 
of pixels. The processor array would then 
work on the next 4-by-4 block of pixels 
and repeat this procedure until the screen 
was completed. 

The interleaved pattern of 16 or more 
processor/memory modules is important 
for two reasons. First, low-cost DRAM is 
slow, and having a large number of tight¬ 
ly imd uniformly interleaved memory mod¬ 
ules increases the composite access band¬ 
width. Second, many pixel computations 
are required for real lime. The more pro¬ 
cessors there are in a system, the faster it 
can compute an image. 

In 1986, Silicon Graphics was the first to 
produce a commercial implementation of 
this old design. Today, however, the design 
is good only for processing triangles, lines, 
and characters. To approach real-time pho¬ 
to-realistic rendering, it must be modified. 
If the changes are general enough, arbi¬ 
trary geometric primitives (e.g., surfaces, 
fuzzy objects, and generalized routines) 
and lighting effects (e.g., radiosity and ray 
tracing) will be possible. 

A New Design 

What I propose is a new design that could 
make realistic real-time graphics possible. 
First, it would be nice to use the same en¬ 
gine for both the geometry and the image 
processors. They should be generally pro¬ 
grammable in a high-level language. A 
general-purpose RISC processor at each 
site could do geometry computations, and 
with a little acceleration for texture map¬ 
ping, it could also do the image calcula¬ 
tions. Second, all processors should be able 
to rapidly and easily communicate with 
each other, A suitable array structure with 
more general connectivity for geometry 


and image engines is shown in figure 2. 

Each engine in this ring-bus structure 
has image memory , a RISC core proc'cssor, 
and suitable accelerators for texture map¬ 
ping and image-memory access. Graph¬ 
ics computations can be distributed very 
nicely. For example, the old design in fig¬ 
ure 1 can be overlaid onto the new design 
because of the ring’s complete connectiv¬ 
ity. As before, geometric computations are 
still distributed over the 16 engines in a 
pipeline fashion. In this new design, how¬ 
ever, when the results of geometric com¬ 
putations ate available, the same set of en¬ 
gines works on the pixel processing. 

This new organization’s real value is its 
generality. For example, if the ring has 
enough bandwidth, one engine can per¬ 
form the compulations necessary to pro¬ 
cess the pixels of each geometric primi¬ 
tive. The pixels that are not under its part 
of the footprint would be sent over the ring 
to the proper engine for final rendering in 
a z-buffer. More important, because the 
ring allows an arbitrarily large number of 
processors to work on any rendering al¬ 
gorithm, ray tracing and radiosity are pos¬ 
sible. With enough processors, you have 
realistic, real-time 3-D graphics-—4he only 
problem is the cost. 

Reducing the Cost 

The hardware required for 3-D graphics 
is relatively expensive because the mar¬ 
ket is small. But this market is growing 
fast, and the cost of high performance is 
plummeting. Moreover, a new force is 
emerging that will help drive the cost of 
3-D graphics down: digital TV. 

Digital TV needs computing capabili¬ 
ty for control of such things as multiple 
windows, variable transmission resolu¬ 
tions, encryption, and compression. I call 
this high-resolution digital television — 
the phrase that really should define the 
acronym HDTV. Because many of the re¬ 
quirements for this new industry are sim¬ 
ilar to tho,se of texture mapping in photo- 
real istic graphics, much of the work 
required to do realistic real-time graphics 
will have already been done. This enor¬ 
mous new market will justily the devel¬ 
opment of .specialized modules for graph¬ 
ics, audio, and video that, if properly 
designed, will also be used in desktop and 
portable computers. For the consumer mar¬ 
ket, they must be low-cost. 

Semiconductor manufacturing costs are 
surprisingly low. A silicon chip contain¬ 
ing a state-of-the-art CPU has up to 2 mil¬ 
lion transistors and costs the manufactur¬ 
er less than $40 to fabricate. For a CPU, 
this amounts to about 50,000 transistors 
per dollar. At the same time, manufactur¬ 
ers spend about $1 to produce 50,000 bytes 
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ROOTS AND BRANCHES OF 3-D 


A Programmer’s Guide 
to Computer Graphics 

JOEL N. ORR 


I f you’ve never programmed graph¬ 
ics, the array of tools, aids, and en¬ 
vironments can be confusing. Man¬ 
ufacturers of computer graphics 
hardware design their products with¬ 
out much regard for ihe concerns of 
anyone but their most immediate cus¬ 
tomers. To support these devices, they 
produce software libraries that tie into 
a customer’s facilities through com¬ 
mon programming languages, such as 
FORTRAN, Pascal, or C, 

But if your investment in graphics 
is to survive changes in compulers or 
I/O devices, it must be bufiered from 
the specifics of hardware. Figure A 
shows where these buffers go. 

What Goes Where 
The various buffer layers can be loose¬ 
ly classified as follows. High-level pro¬ 
gramming environments (e.g,, AVS, 
VT and Easel) are discipline-oriented 
programming environments built on 
top of applications programming in¬ 
terfaces or systems programming in¬ 
terfaces, APIs (e,g,, PHIGS, GKS, 
GKS 3D, and Hoops) insulate pro¬ 
grammers from the details of specific 
libraries or hardware, I/O formats (e.g„ 
TGES, PDFS, CGM, GKS metafiles, 
and PostScript) provide for data ex¬ 
change among systems. SPls (e,g., 
IRIS GL, XGL, PEXLIB, and Siar- 
basc) ease a programmer’s task in some 
of the same ways that APIs do, but they 
provide more control over the graphics 
hardware. Device drivers, such as CGT, 
simplify the connection of I/O devices. 

Programming Tools 

Graphical standards, environments, 
languages, and formats continue to pro¬ 
liferate. Some of the most widely used 
are described below. 

CGI (computer graphics interface) 
provides rules for exchanging device- 
independent data and control informa¬ 
tion among graphical systems, where 


the “systems” might be pieces of hard¬ 
ware or simply graphical-dev ice driv¬ 
ers. CGI defines an idealized abstract 
graphics device that can accept input 
and generate, store, and manipulate 
pictures. 

CGI ill so coniains provisions for gen- 
eraling and controlling the appearance 
of graphical primitives; inierrogaling 
graphics device capabilities, charac¬ 
teristics, and states; conlrolling graph¬ 
ics devices; generating and controlling 
groups of primitives called segments; 
obtaining graphical input; and creat¬ 
ing, manipulating, and displaying raster 
bil maps* I’his interface supports only 
two-dimensional output primitives and 
controls only one output device. 

CGM (comptHer graphics metafie) 
is a “snapshot” of tlie image created 
by a program. It\s formatted as an or¬ 
dered set of elements for describing 
pictures in a device-independent way. 
It supports both vector and raster data. 
Several pictures can be stored in one 
metafile, and they can be randomly ac¬ 
cessed within Uie file. CGM syntax al¬ 
lows the incorporation of noiigraphi- 
caJ information and graphical elements 
that have not been standardized. Tliis 
extensibility can also be a weakness* 
Some software developers have added 
their own frills and objects to tlie files, 
and the CGM interpreters of other 
packages cannot read these. 

Core is an early effort by a Siggraph 
group and is now principally of histor¬ 
ical interest. 

Dore, the Kubota graphics library, 
was designed to support scientific and 
engineering visualization applications. 
Dore is similar to Hoops in that k is 
declarative, but it has more rendering 
methods than Hoops* Although parts 
of the package are portable, Kubota 
does not guarantee software imple¬ 
mentation of missing hardware func¬ 
tionality. 

DXF (data exchange format)^ Auto¬ 


desk’s file formal for AutoCAD, is one 
of the most widely used external daia 
file formats* Because it’s designed by 
a company to support its own needs, 
if s less general in the types of geome¬ 
try it supports than IG^, 

GKS (graphics kernel system) is an 
ANSI luid ISO standard for 2-D graph¬ 
ics, GKS provides a functional de¬ 
scription of a 2-D interface ihat sup¬ 
plies most of the facilities applicauons 
require to produce computer-generated 
pictures* Programmers can use rela¬ 
tively abstract graphical primitives and 
input classes aud leave the details of 
manifestation in a particular hardware 
environment to the GKS package. 

GKS-3D is a superset of GKS that is 
a separate standard defined for 3-D. It 
has facilities for hid den-surface and 
hidden-line removal* 

limps was developed by Ithaca Soft¬ 
ware (San Francisco, CA) and is a pop¬ 
ular API. It has been adopted by 
CADAM, Computervision, Auto-trol 
Technology, and other CAD vendors to 
make their code as platform-indepen¬ 
dent as possible. Hoops is declarative 
rather than procedural. 

IGES (iiiitiai graphics exchange 
specification) is a widely used ANSI 
standard {Y 14*26M). It’s a method and 
format for describing geomeuy for sys¬ 
tem-independent storage and commu¬ 
nication of CAD data. CAD vendors 
need only provide mechanisms to trans¬ 
late their proprietary formats into and 
oui of IGES. 

Because it must accommodate all 
known CAD systems, IGES offers 
many ways to define geometry* This 
is both a strength and a weakness* If 
IGES translators are designed by two 
CAD companies, it’s likely there will 
be many conflicting definitions. Con¬ 
sequently, the concept ol flavoring 
translators has evolved: The transla¬ 
tors and procedures restrict geometry 
types in one system to those that can be 
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Figure A: Several layers of buffers have beeti developed between the application 
programmer ami the graphics hardware. These layers can he grouped as shown 
in this reference model 


translated into formats meaningful in 
the other system* 

IRIS GL is a proprietary set of rou¬ 
tines that is being promoted by Silicon 
Graphics as a useftil standard on other 
platforms. It's a software interface to 
graphics hardware, consisting of sev¬ 
eral hundred procedures and functions 
(hat allow a programmer to specify the 
objects and operations involved in pro¬ 
ducing high-quality graphical images* It 
accepts information describing simple 
geometry and geometric manipulations 
(e.g., transformation and lighting pa¬ 
rameters) and creates raster data in the 
form of a series of frame-buffer ad¬ 
dresses and values. 

IRIS CL expects the graphics hard¬ 


ware to have a frame buffer, and much 
of its functionality is addressed to the 
control of such a device* Its strengtlis 
are in rendering the production of 
photo-realistic color imagery, especial¬ 
ly of 3-D objects), IRIS GL follows the 
client-server model for interpretation 
of its commands* A program—the cli¬ 
ent—issues commands, which are then 
interpreted and processed by IRIS GL^— 
the server. This model simplifies im¬ 
plementation of IRIS GL on a network, 
where an existing protocol (e.g,, X Win¬ 
dow System) carries the commands and 
the results between the client and the 
server. 

PDES {Product Data Exclmnge using 
STEP) uses the lessons learned from 


years of IGES use to expand the notion 
of the neutral data file to encompass 
nongeometric product-related data, such 
as product material and finish. STEP 
(Standard for the Exchange of Product 
Model Data) is a European standard for 
engineering-data exchange that has been 
accepted by the IGES/PDES commu¬ 
nity* 

PEXLIB has been adopted by most 
of the leading workstation vendors. Its 
functions are similar in level to those 
of Silicon Graphics’ IRIS GL or Sun’s 
XGL. They are low-level procedural 
functions. 

PHIGS (programmer's hierarchical 
interactive graphics standard) allows 
objects to be hierarchically related to 
other things, obviating the need for 
multiple copies of similar objects in a 
file. For example, all four wheels of a 
car model might actually be just one 
piece of geometry that is referred to 
four times* 

PWGS+ is an extension to PHIGS 
that includes shading and complex ge¬ 
ometries. Most workstation vendors fea¬ 
ture PHIGS+, even in some firmware. 

PostScript is Adobe’s widely used 
page-description programming lan¬ 
guage. It has powerful typeface-defini¬ 
tion and -manipulation capabilities and 
can handle raster and vector data* 
QuickDraw is the graphics library 
built into the Mac system ROM, which 
rarely receives the credit it deserves for 
the Mac’s interapplication smoothness. 

RenderMan is Pixar’s 3-D fomiat for 
photo-realistic image processing. Pixar 
is promoting it as a standard for 3-D 
imageiy for visualization and animation* 
Starbase is Hewlett-Packard's hard¬ 
ware interface library, which is equiva¬ 
lent to IRIS GL and XGL* 

Windows GD! mid Metafile is a Win¬ 
dows graphical-device interface. Instead 
of having to support every conceivable 
graphics adapter, Windows developers 
need only support the Windows GDI* 
XGL is Sun Microsystems’ propri¬ 
etary graphical library for X-based sys¬ 
tems* 


Joel N. Orr is a CAD/CAM and com¬ 
puter graphics consultant. He is a 
founding member and past president of 
the National Computer Graphics 
ciation. You can reach him on BIX c/o 
'"editors'^ oral I-800-CADD/CAM. 
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of DRAM, In five years, manufacturers 
will spend the same amount to produce 
250,000 transistors or 0.25 megabytes of 
DRAM. 

Then why are these devices so expen¬ 
sive? For that matter, why are the com¬ 
puters they are contained in so expensive? 
There are several reasons. First, aJi com¬ 
panies try to make a profit, and some com¬ 
panies with unique products charge the 
maximum the market will bear. Second, 
chips are put in packages that often cost 
more than the chips themselves. Third, 
there are always intennediaries involved 
before a computer manufacturer buys the 
chips, and they extract their profits, too. 
Finally, add the computer manufacturers’ 
costs and profits. What started out cost¬ 
ing very little becomes quite pricey. 

With about 6 million transistors and 15 
MB of memory, it’s possible to constmct 
a rendering system as powerful as the most 
advanced graphics systems available to¬ 
day. Such a system could not only render 
polygons with textures but also input, de¬ 
crypt, and decompress a digital TV sig¬ 
nal. It would have enough power to map 
arbitrary input resolutions to different out¬ 
put resolution.s (e.g., convert HDTV input 
to standard NTSC). Properly stmctured, 
it could also be used in the new graphics 
architecture discussed earlier. In short, if 
you had to pay only manufacturing costs, 
you could do just about everything you 
wanted to do for about $350 today or $90 
in five years. 

Who’s Going to Make It? 

Who is going to make and sell this com- 
puttng/memory module? It will require a 
company that has a consumer electron¬ 
ics-market orientation and a long-term 
market-penetration view. The company 
will need people who know how to design 
the system and write the software. It must 
be a semiconductor company that can 
make both the processors and the memoiy. 
Finally, the company should be able to 
make miiltichip modules and avoid all the 
intermediaries. 

Such a company could manufacture and 
profitably sell these computing/memory 
modules for about $1000-—too expensive 
for the consumer market. But in a few 
years, a module for under $200 is certain¬ 
ly possible. This opportunity will create a 
company to fill this need if an existing 
firm doesn’t accept the challenge. 

Where We’re Headed 

Computer graphics is finally as funda¬ 
mental to computers as vision is to hu¬ 
mans, and soon, 3-D graphics will be in 
the home and available in portable and 
desktop computers. Of course, 2-D will 


also be around because if s a subset of 3-D. 

Even though real-time 3-D graphics 
emerged almost 30 years ago, its greatest 
growth has occurred in the last five years, 
when it became more affordable. This 
growth rate will accelerate as the world 
begins to appreciate the applications for 
3-D graphics. 

As recently as 1984, there were people 
who couldn’t understand this passion for 
real-time interaction. I once demonstrat¬ 
ed an intelligent real-time mformation sys¬ 
tem 10 a reporter who said, *T can’t visu¬ 
alize why you need all these graphics.” 
Today, the needs are obvious, and the ap¬ 
plications are all around us. 

Real-time graphics is demanding. It re¬ 
quires specialized hardware to bring real¬ 
ism into the interactive realm, and this 
hardware is expensive. But semiconductor 
technology and consumer electronics will 
provide the avenue for cost reduction. 

As digital TV becomes real in the next 
few years, it will give birth to new com¬ 
puter technology markets that wiU dwarf 
those of today. These new markets will 
require many other computing technolo¬ 
gies in addition to graphics. As cable TV 
merges with telecommunications via dig¬ 
ital fiber optics, the client-server model 
for computer systems will find its biggest 
application in the new local loop. Com¬ 
puter companies will supply media servers 
—digital TVs—to borne clients. The TV 
will effectively become a telecomputer. 
Video and audio entertainment on demand 
will be the biggest uses, but the implica¬ 
tions for education are immense; real-time 
interactive books that teach through sim¬ 
ulation, video, and audio. Tlie telecom¬ 
puter will also provide an environment for 
interactive media (e.g., magazines, news¬ 
papers, and virtual reality games). And 
this will all happen by the year 2000. 

New Business Model 
Semiconductor technology will fuel dra¬ 
matic progress in these new areas, but busi¬ 
ness models in this industry will have to 
change. Telecomputer manufacturing will 
require almost everything to be done by 
one company—a company that can fabri¬ 
cate semiconductors, knows computer 
graphics and video technology, and takes 
a long-term view of the consumer elec¬ 
tronics marketplace. 

This is a big order, but we’ve seen such 
companies emerge in Japan in the last 20 
years. Will this one be from the U.S,? It’s 
anyone’s guess. ■ 


Jim Clark is the founder and chairman of 
Silicon Graphics Compmers, a leading 
manufacturer of 3-D computing systems. 
You can reach him on BIX c/o "editors." 
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PHOTO-BEAUSM 

Computing images that look like real objects and scenes 


EVAN YARE5 


T here are few things so mysterious 
as how a computer program can cre¬ 
ate a lifelike three-dimensional pic- 
ture—not just any picture, but one 
that can fool the human eye* Sometimes 
the only clue that a computer-generated 
image is not real Is the fact that it exceeds 
reality as people normally perceive it. A 
computer, or more correctly a computer 
artist, can create a picture of the dark side 
of the moon, and only our knowledge that 
it can’t be real prevents us from accept¬ 
ing it as such. 

Although computers are unconstrained 
by physical laws, they create images using 
mathematical models of those laws. More 
often than not, the math must be simplified 
because computers—even supercomput¬ 
ers—^are not infinitely fast. Still, creating 
images that look realistic enough to be 
photographs (or are photo-realistic) is dif¬ 
ficult. Even though some very fast com¬ 
puters (e.g., the Iris 4DA^GX workstations 
from Silicon Graphics) can generate im¬ 
pressive images in real time, none can 
achieve true photo-realism at interactive 
rates. 

Creating photo-realistic images involves 
two broad steps. An artist must create a 
mathematical model describing the scene* 
and then the computer must render that 
scene into an image file containing a color 
value for each picture element (or pixel). 

Scene Description 

In the first step, the computer artist de¬ 
scribes the objects, lighting, and ^'camera 
angle” of the scene. The most important 
primitive object is the polygon in 3-D space. 
More complex objects, such as spheres 
and cured surfaces, are typically made up 
of groups of polygons known as meshes. 

cffntinued 
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Photo 1: This Au¬ 
toCAD design can 
be rapidly otated 
in real time be- 
cause the Gou- 
raud calculations 
are supported by a 
Matrox MG-3D 
graphics board. 
Gouraud shading 
doesn 7 produce 
bright highlights, 
50 the surfaces in 
this image appear 
opaque and plas¬ 
tic, {Courtesy of 
Matrox} 


To roluce complexity (at least in the scene- 
description phase), Pixar and a few other 
software developers use mathematically 
generated curved surfaces (often called 
surface patches). This method is particu¬ 
larly useful in describing nonuniform sur¬ 
faces, Instead of having to modify in¬ 
dividual polygon vertices, the artist can 
modify the curves that define the surface 
patch. As images arc lendeied, these patch¬ 
es are decomposed, or tessellated^ into 
polygon meshes. 

Beyond describing the objects in the 
scene, the computer artist must also de- 
scribe the lighting and the camera angle, or 
viewpoint. When describing the lighting 
of a scene, the artist specifys the type of 
light source (ambient or point), its color, 
and its position. The camera angle is the 
simplest aspect of scene description, but 
it is the one that determines what objects 
are seen from which angle. 

Rendering Methods 

Rendering is the process where the magic 
really happens. The most realistic meth¬ 
ods aie often the most computer intensive, 
and ab,solute realism is not always practi¬ 
cal. In a rendering of an office, for exam¬ 
ple, shadow and light help convey impor¬ 
tant information. In a rendering of a sunken 


ACTION SUftAMARY 


The creation of photo-realistic 
3-D images requires a mix of 
sophisticated techniques and 
an abundance of computer 
power. 



ship, however, too much shadow and light 
can obscure information. In fact, the real¬ 
time animation of an object’s motion or 
change of state may be more important 
than producing a realistic rendering; there¬ 
fore, a wireframe image of the object is 
all that you need. 

In a wireframe image, all surface edges 
are represented as lines and are shown 
whether or not they would be seen in real 
life. The basic problem with a wireframe 
representation is that it leaves ambiguities 
that the eye cannot resolve. Draw a wire¬ 
frame cube, and you canT tell which side 
is the front. But once you put a wireframe 
into motion, the ambiguities fall away be¬ 
cause of the relative motion of the differ¬ 
ent lines* 

The wireframe is greatly enhanced by 
removing the portions of lines that would 
be hidden if the polygons of the wireframe 
were solid and opaque. There are good 
general algorithms for hidden-surface re¬ 
moval (or visible-suiface detemunation),, 
but none make the task easy. 

Shading 

Coloring in the .surfaces of an object is 
only a small step above hidden-line re¬ 
moval. If the effects of point lighting are 
added, however, the objects become ex¬ 
citing. 

In real life, objects that are perpendicu¬ 
lar to a light source arc brightly lit, re¬ 
flecting more of the light than those that 
are at an angle. If the normal of a poly¬ 
gon (i,e., the unit vector perpendicular to 
its surface) points directly at a point light 
source, the surface is brighter. As the nor¬ 
mal points farther away from the light 
source, the surface reflects less light, and 
it is darker. 

Fiat shading uses one intensity value 
for each polygon. The result is a distinctly 
faceted look. This method is fast and easy, 


and it’s usually adequate for quick views 
and flat surfaces. 

If the objects are composed of smooth 
curved surfaces, flat shading leaves much 
to be desired. Bui the general concept of 
flat shading is greatly enhanced by interpo¬ 
lation, or the blending of the color shades 
of adjacent visible polygons. This requires 
that a scene be constructed with meshes 
rather than individual polygons. 

With the most common color-intensi¬ 
ty-interpolation method, Gouraud shad¬ 
ings the color-shade interpolation occurs 
at the edges of polygons* Many graphics 
workstations and a few personal comput¬ 
er graphics cards (see photo 1) implement 
Gouraud shading in hardware. 

Thong shading interpolates the surface 
normal of every polygon pixel-by-pixel 
with respect to adjacent visible polygon 
normals. Because these nomials are used to 
determine diffuse reflection (and, hence, 
surface color), the net effect is that Phong 
shading is smoother than Gouraud shading. 
A side effect, however, is that Phong shad¬ 
ing is much more processor intensive than 
Gouraud shading. Generally, Phong shad¬ 
ing is implemented in software rather than 
hardware, and it’s not fast enough for real¬ 
time display. 

Phong shading can generate surface and 
edge highlights {specular reflections). By 
varying a surface’s specular reflectivity 
from matte to shiny, the highlights change 
from broad and soft to small and sharp. 
Because color (and reflection) is calcu¬ 
lated for each pixel on each polygon, the 
specular reflection is always properly 
shown, even in the middle of a polygon. 
Since Gouraud shading docs not interpo¬ 
late color intensity in the middle of poly¬ 
gons, any specular rellection there would 
not be visible. For ihe most part, specular 
reflection, or Phong lighting, is used with 
Phong shading rather than with Gouraud 
shading, 

Phong shading alone has a distinctly 
smooth, opaque quality, which is accept¬ 
able for representing plastic but little else. 
The majority of the photo-re alls tic images 
you might see are created with Phong 
shading and a variety of special effects, 
ihe most common of which are textures, 
bumps, shadows, re fleet ions, and trans¬ 
parencies. 

Textures 

One way to refine an image is to create a 
more detailed model with more and small¬ 
er polygons. However, there is a point of 
diminishing return when adding detail with 
additional polygons. One alternative is tex¬ 
ture mappings the application of images 
onto a surface, much like the application of 
decals onto a toy model. 
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Texture maps can be scanned or stored 
images (the easiest method), or they can be 
created by a software procedure. High-end 
rendering programs, such as Alias Studio 
and Pixar's photo-realistic RenderMan, 
use procedural texture maps. They are 
more accurately called shaders because 
they define the shading of the objects to 
which they are applied. Although writing 
a shader program just to create a texture 
may seem a little extreme, it is sometimes 
the only way to get acceptable results. Con¬ 
sider velvet—a scanned texture map won’t 
show the nap of the cloth properly, but a 
procedural shader will. 

Because texture maps are generally flat 
and the objects to which they are applied 
are not, there can be some interesting com¬ 
plications, Think how difficult it would 
be to apply a map of the world to a sphere, 
and you'll get some idea of the problems. 

Overall, texture mapping can add tre¬ 
mendous detail to a rendered image with¬ 
out increasing its geometric complexity. 
A rectangle can become a painting, or a 
sphere can become a globe. Even though 
texture mapping is usually handled by soft¬ 
ware, some workstations (e.g,, the Iris 
4D/VGX) can apply texture mapping in 
real time through hardware. 

Although texture mapping goes a long 
way toward adding detail to renderings, it 
still lacks depth. The surfaces continue to 
look geometrically smooth, A bwnp tiiap is 
an array of displacements that slightly al¬ 
ter the normals underneath a surface. Be¬ 
cause the normals are perturbed, the re¬ 
sults look like bumps. It’s an illusion (look 
at the silhouette of a bump-mapped ob¬ 
ject, and you’ll see that it’s smooth). A 
more advanced technique, displacement 
mappings can displace the surface of an 
object. Displacement mapping must be ap¬ 
plied early in the rendering process be¬ 
cause it affects visible-surface determina¬ 
tion. In fact, it could be considered a 
postprocessing operation to scene creation 
because it changes the object geometry. 

Light and Surfaces 

Shadow casting would be easy if it were 
limited to one object and one light at a 
time. In that case, projecting the silhou¬ 
ette of an object on a ground plane would 
be sufficient. But the use of a fake shadow 
is rarely adequate. Close lights can distort 
shadows. Objects falling in a shadow’s 
path can complicate matters, too. Accu¬ 
rate shadow determ in aii on is identical lo 
visible-surface determination except that 
it’s from tlie viewpoint of the light source 
(instead of the camera) and must be re¬ 
peated for each light source. 

Not all objects have a matte surface. 
Some, such as chrome, are shiny enough to 



Photo 2: A tremendous degree of realism can be achieved with ray tracingf a fech- 
nique that is particularly valuable in creating images of objects with transparent or 
reflective surfaces. This complex image was generated on an Intergraph worLstatian 
using Jntergraph^s l/EMS, Microstation, and Modeiview. The engineer/artists were 
Dan Stiles, Jim Cashion, and Tim McElyea of Intergraph, (Courtesy of Intergraph) 


reflect the image of other objects. Reflec¬ 
tion mopping (also known as envbonment 
mapping) is used to simulate the effect of 
a reflective surface. Essentially, reflection 
mapping is a trick, where the objects to 
be reflected are rendered from the view¬ 
point of the reflecting object That image is 
applied as a texture map. This is a gross 
simplification, but some variation of this 
method can usually be made to work. 
Transparency is one of the most difficult 
effects to create. Because of refraction, 
light does not travel in a straight line. Ob¬ 
jects seen through a transparent object are 
distorted. If the effects of refraction are 
not important (e.g., when looking through 
a flat window), it’s easy enough to fake 
transparency. The transparent object be¬ 
comes a simple color filter. Any object be¬ 
hind the transparent object is shown, but 
with its color value altered, 

Ray Tracing and Radiosity 

In some cases, it’s not enough to fake shad¬ 
ows, reflection, or refraction. The values 
must be calculated. In these cases, the ren¬ 
dering method of choice is recursive ray 
tracing. This method traces beams of light 
from the viewer’s eyes back to the light 
sources and accurately renders shadows, 
reflections, and refractions. Ray tracing is 
computationally intensive because at any 
point of intersection a light ray will spawn 
shadow, reflection, or refraction rays. The 


reflection and refraction rays may spawn 
another set of rays. This spawning process 
goes on until the ray reaches a light source 
or has an insignificant light value. 

To determine the intensity value of each 
pixel of an image, all the rays for the pix¬ 
el are arranged in a tree, with the view¬ 
point at the top and the spawned rays 
branching out below. The ray tree is eval¬ 
uated from the bottom up, summing all 
the intensities up to the viewpoint This 
process is recursive, consuming tremen¬ 
dous computer resources. Because of this, 
it^s common to limit the depth of analy¬ 
sis to a small number of reflections or re¬ 
fractions. The process is rather like looking 
at a mirror that faces a parallel mirror. The¬ 
oretically, the reflections should go on for¬ 
ever, but there is a practical depth beyond 
which you can’t tell the difference. 

It would be difficult to trace rays from 
the light source, following only those that 
end up at the viewpoint. By tracing rays in 
reverse, the result is the same (because 
light energy is conserved), but the process 
is easier. 

Because ray tracing requires so much 
computing time, few rendering systems 
use it as the sole method of rendering, Ray 
tracing is most valuable for modeling re¬ 
flections and refractions (see photo 2), so 
it’s often combined with Phong shading, 
texture mapping, bump or displacement 
mapping, and reflection mapping (where 
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refleciion mapping is adequate). Both Alias 
Studio and Wavefront Technologies' Ad¬ 
vanced Visualizer allow you to specify 
which objects in a scene are to be ray traced 
and how many levels of reflection are to 
be used. 

Ray tracing has ai least one other limi¬ 
tation: It doesn't easily model diffuse re¬ 
flection. Ray-traced images are notable 
for their hard edges, a characteristic of 
specular reflection. A practical metliod of 
adding diffuse reflection to ray tracing is to 
combine it with radiosity methods—the 
new kid in llie world of rendering. Ra- 
diosity ts the term applied to the light gen¬ 
erated (either by radiance or reflectance) by 
objects that are part of the scene {see “Ra- 
diosity" on page 173). 

Considering that light is a form of en¬ 
ergy, it's possible to use a thermai-engi- 
neering model for the emission and re¬ 
flection of light from surfaces. Unlike other 
rendering methods, radiosity methods first 
determine all the light interactions in an 
environment in a view-independent way. 
Then different views can be rendered witli 
approximately the same amount of effort as 
Phong shading. 

Radiosity is particularly useful for mod- 


is most valuable for 
modeling reflections 
and refractions. 



eling diffuse interobjecl reflections. Be¬ 
cause of this, it's often combined with ray 
tracing to add specular effects. The com¬ 
bination yields impressive results. 

What the Professionals Use 
With the breadth of rendering algorithms 
available, the best pictures come from a 
combination of techniques. This is evi¬ 
denced by images created with high-end 
products from companies such as Alias, 
Wavefront, Pixar, and TDl. 

With enough creativity, it’s also possi¬ 


ble to get stunning results with modest 
tools available for Amigas, Macs, and PCs. 
For example, Autodesk’s 3D Studio soft¬ 
ware for 386 and 486 PCs is based on a 
simple Phong shader, with texture, bump, 
and limited transparency and reflection 
capabilities. Images from 3D Studio have 
shown up everywhere from network TV 
to computer games. Other programs are 
capable of the same level of realism. The 
truth is, low-cost tools can create images 
every bit as impressive as more expensive 
systems. And, with a fast 486 computer, 
there isn't that much difference in speed. 
The real limitation of any rendering tool 
is the creativity of Ihe artist using it. Unlike 
spreadsheets or accounting programs, ren¬ 
dering programs demand an equal mix¬ 
ture of technical expertise and aesthetic 
perception. ■ 


Evan Yares is ifw principal camuitant at 
Desi}^n Automat ion Systems in Phoenix, 
Arizona. He is also the primary system op¬ 
erator on both (he Lea ft ue for Engineering 
Automation Productivity and the 
CADDfCAMfCAE forums on CompuServe. 
You can reach him on BIX efo “editors'* or 
on CompuSen^e as 75300J 77!. 
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setting interrupts, and 
more ” so a huge 
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you start. No DOS extenders. No 
big price tag- No memory penalty. 

No overtime. No sweat. 

And since DPMI is the only mem¬ 
ory specification that works across 
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language^ C, Pascol or BASIC, you'll find dozens of 
practical, porallel working examples in each of 
these languages. PC Intern clearly describes the 
technical aspects of programming under DOS. 
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isn't for everyone. But more than 125,000 DOS programmers like yourself 
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THE BEST HBASE. THE BEST PEBFBBMEB. 


Stellar performance has made 
Arago a box office hit Critics are 
acclaiming it as "the best dSASE"* 
And the rave reviews keep 
coming in, 

SHOW STOPPING SPEED 


standard: dBASE IV, It is also com¬ 
patible with dBASE III Plus^ So you 
can run millions of applications 
immediately and preserve any 
investment in existing programs, 

EASY TO LEARN 


fastest interactive database 
environment; Arago Quicksilver, 
the only dBASE IV compatible .EXE 
compiler; and Ara^D Professional, 
the complete development 
package that includes both dBXL 
and Quicksilver." 


Arago" tJBXL’ is the fastest 
database management system 
available today. And when time 
is money, that's important 
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Independent benchmarks show 
that Arago dBXL runs up to five 
times faster than dBASE IV", and 
that it also leaves all other dBASE"" 
compatibles in the wings. 


Arago dBXL is very easy to learn* 
First-time users can quickly get 
started with its INTRO menu. The 
Tutor' line helps you learn new 
commands as you go. And with 
Arago's powerful HELP system, 
you also get immediate access 
to the on-line manual. 

MODERN USER INTERFACE 

Arago dBXL stars an elegant CUA 
(Common User Access) compliant 
user interface* It includes modern 
features such as pull-down menus, 
radio buttons, check boxes, multiple 
panels, mouse support, and more. 
This makes Arago dBXL extremely 
intuitive and easy to use. 


We have no reservations about 
how impressed you'll be. So get 
the leading performer and upstage 
your competition. We offer special 
upgrade prices to users of 
WordTech products, and to users 
of competitive database products. 


CALL 1-800'228-3295 TO 
PLACE YOUR ORDER OR TO 
RECEIVE FREE DEMO DISK 



dBASE IV COMPATIBILITY 

Arago dBXL is compatible with 
the latest dBASE industry 


A FAMILY OF TOP PERFORMERS 

Arago is a complete product family 
consisting of Arago dBXL, the 



'The best dBASE.*' 
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RADIOSITY 

Calculating the diffuse lighting and shadows of realistic images 


JOHN WALLACE ANO JOHN FUJI! 


T he appearance of real surfaces de¬ 
pends on complex interactions among 
light, colon and material. The equa¬ 
tions used by ray tracing and com¬ 
mon rendering software handle specular 
reflection but do not account for one 
of the most important interactions: the in¬ 
terreflection of light between matte, or 
diffusely reflecting, surfaces. Radiosity 
methods treat diffusely reflecting surfaces 
correctly: Objects arc illuminated not only 
by light emitters, such as light bulbs, but 
also by light reflected from other objects. 

Shortcomings of Ray Tracing 

Ray tracing can produce spectacular im¬ 
ages—as long as those images contain 
mainly shiny or transparent surfaces. Real 
environments fire often largely composed 
of diffusely reflecting surfaces, such as 
painted walls and carpeting. Ray tracing 
is not particularly go(^ at simulating the 
shading of this type of surface, and ray- 
traced images containing such surfaces are 
often disappointing. 

Diffusely reflecting surfaces cause trou¬ 
ble for ray tracing because they reflect 
light in a way that works against ray trac¬ 
ing’s basic strategy. Ray tracing follows 
a ray’s reflection from a surface to deter¬ 
mine the point of illumination, (For more 
information on ray tracing, see “Photo- 
Realism” on page 167.) This process is 
very efficient if the surface is a mirror. 
Since mirrors reflect light in only a single 
direction, only one ray has to be traced to 
determine what would be seen in a mirror 
at any given point. 

Diffusely reflecting surfaces behave just 
the opposite: they reflect light in all di¬ 
rections with equal intensity. A ray tracer 
would have to trace rays that reflect in 
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CALCULATING RADIOSITY 




Tht* process ofcalcuktting rociiosiiy: The surfaces of a model are first split into 
small patches, (a) The energy of the fight sources is radiated to all other patches. 
(b) Light is then radiated from o?ie reflecting patch to all other patches, and a 
new value is calculated for each. The process is repeated until a lower limit of 
reflected light is reached. This process calculates values that remain constant no 
matter what view is used for the final rendering. As a result, once the radiosity has 
been calculated, the calculation of each frame in a motion series is relatively fasL 


many directions to figure out the shading 
at any point on a diffusely reflecting sur- 
face. 

Any of these rays that neflcct and happen 
to hit another diffusely reflecting surface 
would, in turn, spawn a whole new gener¬ 
ation of reflection rays. The lime required 
to generate an image in this way is im¬ 
practical, even by ray-tracing standai ds. 

Ray tracers usually simplify the shad¬ 
ing of diffusely reflecting surfaces by ig¬ 
noring the light that other surfaces reflect 
onto them. Unfortunately, in environ¬ 
ments like the interior of a building, much 
of the actual illumination is due to re¬ 
flected light; for example, in most rooms, 
the ceiling receives light, even though 
there are often no lights pointed directly 
at it The light illuminating a ceiling may 


AaiON SUMMARY 


Radiosity allows the calculation 
of the effect of light on diffusely 
reflecting surfaces. It also lets 
computers provide real-time in¬ 
teraction with realistic three- 


dimensional images. 



originate at a window, bounce i’rom a wall 
to the floor, and then bounce from the 
floor to the ceiling. 

Imagine the problem m algorithm faces 
trying to determine the shading of the ceil¬ 
ing, which depends on light rellccting off 
the floor. The algorithm must compute 
the light reflecting off the floor. However, 
that light depends on the light reflecting 
off the wall, so the algorithm must then 
compute the light reflecting off the walk 
Even worse, the light that reflects off the 
tloor will probably contain the light re¬ 
flected from the ceiling itself. It seems 
that the illumination of every surface de¬ 
pends indirectly on the illumination of ev¬ 
ery other surface. The effect of this rc- 
llected illumination is often subtle, but it 
can play an important part in providing 
the sensation of realism that many appli¬ 
cations demand. 

Radiosity Method 

Many advances in computer graphics have 
come when researchers turned to scientif¬ 
ic or engineering fields, where analogous 
problems have often been solved. Radios¬ 
ity methods originated in the fields of ra¬ 
diant-heat transfer and illumination engi¬ 
neering. 

In analyses of problems in these fields, 
the surfaces of an environment are broken 
up into small pieces, or patches (see the 
figure). Tlie transfer of radiant energy be¬ 
tween each patch and every other patch is 


then computed, typically by solving a ma¬ 
trix equation. In radiosity algorithms for 
computing light interreflection, each small 
patch is a potential source of light ener- 
gy. A few represent actual energy emib 
tors, like light bulbs, but most provide only 
reflected light, which you can think of as 
virtual light sources. 

In a commonly used algorithm called 
progressive radiosity, the computation of 
iight-energy transfer proceeds in a series of 
incremental steps. At the beginning of this 
computational process, the energy of the 
reflecting patches in the environment is 0. 
The initial steps of the calculation must 
first determine the illumination reaching 
each reflecting patch directly from the ac¬ 
tual light emitters. 

After this phase is complete, the amount 
of direct illumination that every reflecting 
patch receives is known. Each patch ab¬ 
sorbs some of the light that reaches it and 
reflects the rest back into the environment. 
In the next phase of the process, one re¬ 
flecting patch after another is selected and 
treated a,s a virtual light source, with its 
reflected energy radiated out as if it were a 
true light emitter. Aside from the fact that 
the source of light is reflected rather than 
emitted, there is no difference between 
computing the effect of reflectors and the 
actual light sources. 

The calculations of energy transfer be¬ 
tween a source and a receiving patch must 
account for shadowing caused by inter¬ 
vening objects. One approach is to trace 
rays from the source to the receiver to de¬ 
tect any such objects and to reduce the to¬ 
tal energy transported between the two 
patches accordingly. Other factors that af¬ 
fect the amount of energy transferred in¬ 
clude the patch sizes, the orientation, and 
the distance between the two patches being 
considered. The net outcome is a transfer 
of energy (possibly 0) from one source to 
all other receiving patches. 

During the process, as successive patch¬ 
es are chosen as the source, the rest of the 
patches in the environment accumulate ad¬ 
ditional energy. Each patch may be con¬ 
sidered as a source more than once during 
the process, tlius taking into account mul¬ 
tiple interreflections (e.g., light bouncing 
back £ind forth between a floor and a ceil¬ 
ing). Because absorption is a major factor 
in a diffuse environment, no patch reflects 
all the energy it receives for any step. En¬ 
ergy transfer diminishes as the process pro¬ 
gresses, and the computation stops when 
it drops below a specified limit 

One Step from on Imoge 

The final result is that the light energy 
leaving every patch is known, and the 
shading of the environment’s surfaces is 
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The effect of diffuse lighting Is then objects that do not receive direct lighting are 
illuminated by the lit objects near them. The left side of the hall is lit by the light 
bouncing off the right side. The image was rendered using HP*s Advanced Rendering 
Technology on an HP Apollo Series 700 TurboVRX using data generated by ASB 
Baudot CAD Service GmbH with lEZ Speedikon software. 


determined. This is quite different from 
the result obtained following ray tracing 
or other rendering algorithms, which pro¬ 
duce an intensity value for each pixel in 
an image, based on a particular eye posi¬ 
tion. 

Radiosity does not render an image. In 
fact, in the preceding description of the 
solution, an eye position has not even been 
mentioned. The process has simply added 
shading information to the surfaces of the 
scene. You need not choose the view until 
after the process is complete, at which 
point a rendering algorithm performs the 
perspective transfonmation, determines the 
visible surfaces, and interpolates the pre¬ 
computed shading data to produce the final 
image (see the photo). 

Most important, after an image has been 
rendered for the selected view, you can 
choose another view and render a new im¬ 
age using the same precomputed shading. 
The diffuse shading precomputed by ra¬ 
diosity is independent of the view. 

Although the radiosity process may take 
from minutes to hours to complete, the 
speed at which new views can be generat¬ 
ed depends only on the speed of the soft¬ 
ware or hardware used to render the final 
image to the screen. The radiosity process 
is ideal for personal computers or work¬ 
stations with three-dimensional graphics 
accelerators or software for fast polygon 
rendering. If the Tenderer is fast enough, 
the final step can be repeated in real time, 
with the view specified interactively us¬ 
ing a mouse or a joystick. Therefore, ra¬ 
diosity provides one of the first opportu¬ 
nities for applications to take advantage 
of real-time interaction with realistic im¬ 
ages. 

Applications 

In the field of architecture, the ability to 
combine photo-realism with interactive 
rendering opens up new possibilities for 
the presentation of designs. It is expen¬ 
sive and time-consuming to prepare and 
present realistic hand renderings of plans to 
a client. If you can enter or extract a 3-D 
model description from an existing com¬ 
puterized plan, it is suddenly possible to 
generate a variety of radiosity-shaded 
views from any perspective. The client 
can explore a realistic computer model 
during the presentation to leam the rela¬ 
tionships of plan elevations to the real 
world and to gain a sense of what it wiU be 
like to walk through a newly constructed 
building. 

Radiosity *s accurate simulation of illu¬ 
mination also offers architects and interi¬ 
or designers a tool for lighting design. It is 
possible to evaluate the spacing of ceiling 
lights in an office or to experiment with 


the placement of windows to take best ad¬ 
vantage of daylight. 

For CAD and industrial design, one of 
the values of interactive rendering is that 
it lets you move around a model to better 
understand its 3-D geometry. The soft 
shadows provided by radiosity can make 
the relationship between surfaces imme¬ 
diately evident. When realistic shading is 
combined with interactive viewing, com¬ 
plex geometry can become much easier to 
understand, 

Radiosity is already available in com¬ 
mercial applications and programming 
hbraries—for example, Hewlett-Packard’s 
ARTCore radiosity and ray-tracing library. 
The ARTCore library has been licensed 
to Ithaca Software for use in a multiplat¬ 
form Hoops product, Radiosity is also 
available to end users of the Wavefront 
Personal Visualizer on HP workstations 
and as an option for the HP ME30 me¬ 
chanical design package. 

Working Together 

Radiosity has limitations, and these limi¬ 
tations have formed the basis for continu¬ 
ing research, Radiosity alone does not pro¬ 
vide highlights, reflections, or refraction, 
since it is limited to diffusely reflecting 
surfaces. These effects are important not 
only for realism but for providing visual 
cues about geometry and surface quality. 
The inclusion of nondiffusely reflecting 


surfaces in the actual view-independent 
radiosity process is expensive. Fortunate¬ 
ly, il is possible to partly add these effects 
during the rendering phase, with effective 
results. For example, you can add high¬ 
lights to a radiosity image by simply turn¬ 
ing on specular highlights in the graphics 
accelerator while it renders the radio.sity 
polygons for any particular view. 

Even more striking results can be ob¬ 
tained by using a ray tracer as the final ren¬ 
dering engine. Some of the most dramatic 
images produced to date are the result of 
combining radiosity and ray tracing. Un¬ 
doubtedly, future algorithms will draw in¬ 
spiration from both approaches. ■ 


John Wallace is a software engineer at 
SD/Eye^ where he is the project leader for 
the development of Hewlett-Packard *s 
ARTCore radiosity and ray-tracing library. 
He received his M.S. from the Program of 
Computer Graphics at Cornell Universi¬ 
ty, and he is the author of several peters on 
the topic of radiosity that have appeared in 
the SIGGRAPH proceedings. John Fujii is 
a graphics engineer working at HP ^s User- 
Interface Technology Division in Fort 
CoUinSt Colorado. He works on HP's ad¬ 
vanced visualization products, the ART¬ 
Core programmer's library and tool set. 
You can reach them on BIX c/o "'editors'' 
or on Internet at johnw@eye.com and 
fujii @ hpfujiifc, hp. com, respectively. 
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THIS IS WHAT A MASSACRE 
LOOKS UKE IN THE WORLD OF 
APPLICATION DEVELOPMENT. 



Rated on everything from performance and reliability 
to service and support, Progress trounces all of its 
competitors in the 1991 Datapro user surveys and the 
1991 Varbusiness Soltware Report Card. 

Topping the Datapro surveys for 
the fourth year in a row, users give 
Progress a rating of 9.3 for overall sat¬ 
isfaction. The highest mark ever awarded. Against all 
comers, Progress is unsurpassed in all 15 categories 
(okay, we tie once). With a 9,0 or higher in eight categories. 


Also, Progress becomes the first product ever to 
capture all 18 categories of the Varbusiness Report C^d. 
Racking up 9's in five categories, where no one else even 
gets an 8. Anywhere. So, if youTe con¬ 
sidering a 4 gl/rdbms for building 
and implementing high performance 
applications that are fully portable 
across major platforms, isn't it time you rated 
Progress? For more complete information, or for our 
fully functional Test Drive, simply call 800-4 Progress. 


PROGRESS 

SOFTWARE 


Progress applications are fully portable across the broadest speciruiti of hardware platformSi operating sys^tems, network protocols and user 
inlerfaces. So many, in fact, that we had to list them here in small type: Aixf ctos, Novell nlm, osf/i® os/2® os/40of“ unix,® ultrix^^ 

VMST XENJX,^ MICROS^Orr^ WINOOwSr x WINPOWS^ DEGlietr LAN MANAGER?” NetBIOS?” NOVELL® SPXAVX., tCiVlP and SNA APPC LIJ 6.1, AlsO. 
Progress ids you process infurmaticm in other databases, including As/ 4 no. c-isamT ct-lSAM?” oracle, Rdbi and rms. fiVlADVtw 
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STATE OF THE ART 



VOXELS; 

DATA IN a^D 

Voxels are samples of volume data fi^om real-world 
instruments. You can use them to see inside just about anything. 

VINCENT ARGIRO AND WILLIAM VAN ZANDT 


F lying logos, special effects in the 
latest sci-fi film, walk-through ar¬ 
chitectural design—these are the or¬ 
dinary applications of three-dimen¬ 
sional computer graphics. Now, however, 
a new form of 3-D computer graphics is 
changing the way scientists and engineers 
represent and study the world. 

For a while, researchers in the 3-D 
graphics field have been experimenting 
with new ways to more accurately visual¬ 
ize data. Two principal directions look 
promising. The first is an improvement in 
the rendering methods and the means of 
interacting with volnme representations. 
Tn this area, among the key elements are 
stereo viewing, 3-D pointing devices (e.g„ 
3-D mice, wands, and gloves), and faster 
and less-expensive displays. The second 
area of development is an advancement in 
the methods of interpreting data sets. 

A new wave of imaging technology is 
changing the way people analyze all kinds 
of data, from the microscopic analysis of 
DNA to the simulation of cosmic jets spew¬ 
ing from radio galaxies. It's affecting the 
methods used to search for oil deposits far 
beneath the ocean floor and to devise safe 
ways of manufacturing exotic materials 
used to send the space shuttle into orbit. 
This turn of events is being led by an unas¬ 
suming character with an unfamiliar name: 
the voxel. 

Meet the Voxel 

VoxeL A word you may never have heard 
of. Pixel. Now you*re probably on more fa¬ 
miliar ground. As you may have guessed, 
both words are related. Voxel is derived 
from pixeL 

A pixel is a picture element: a tiny 2-D 
sample of a digital image. It has a specific 
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location in the plane of a piclure, defined 
by two coordinates (usually jr and y). A 
pixel has a value that indicates its visual 
contribution to the picture. The value may 
be I bit, indicating black/white or simply 
visible/invisible, or the value may be 24 
bits or more, encoding separate channels of 
information for RGB or other visibility 
properties of the pixet 


ACTION SUMMARY 


A new form of 3-D computer 
graphics is changing the way 
scientists and engineers rep¬ 
resent and study the world and 
analyze data. Consider using 
voxels, or volume elements, 
as a way to sample the 3-D 
space that an object occupies. 
Voxels provide you with Infor¬ 
mation not just about the out¬ 
er surface of objects but also 
about the substance within. 



A voxel, or volume pixel, is a sample 
thai exists in a 3-D grid, positioned at de¬ 
fined X, Vt and z coordinates. Each voxel 
also po.ssesses a value, but a voxel’s value 
is rarely used to represent a Kimple color or 
other visibility property. Instead, a vox¬ 
el’s value represents a sample of volume 
daia from real-world scientific or medical 
instruments. 

Two Views uf the World 

When you hear the phrase 3-D computer 
graphics, you might think of CAD mod¬ 
els, flight simulators, or special effects in 
movies. Practically all these applications 
are built on the concepts of geometric 
graphics or surface rendering. During the 
early development of computer-imaging 
hardware technology in Ihe 1960s and 
1970s, the first algorithnts for representing 
objects or scenes in a 3-D world focused 
on boundaries. 

The simplest example of this approach 
is the wireframe model—actually a 3-D 
form of line drawing captured mathemat¬ 
ically in the computer. The next phase of 
the technology, surface rendering, is a pro¬ 
cess in which a mesh of polygons replaces 
Ihe network of lines or vectors. 

The polygonal model can be elaborate¬ 
ly shaded to simulate the play of light and 
shadow on the object or scene, endowing 
each polygon in the image with known or 
imagined surface properties. These en¬ 



hancements lend considerable realism to 
the model, giving you more of a sense of 
looking through a window into a virtual 
world. 

Although the object or scene looks prom¬ 
ising from an external vantage point, if 
you look inside this polygon-mesh bound¬ 
ary representation (b-rep for short), you 
find nothing. Emptiness. The model is a 
hollow shell lacking the solid continuity 
you know exists in the real world. How 
can you fill this void with substance and 
complete the virtual reality? 

Voxel, enter stage left! Instead of mod¬ 
eling or capturing a piece of the world a.s a 
boundary representation, why not consid¬ 
er sampling the entire 3-D space enclosing 
an object or scene? Without regard to the 
content or arrangemenl of objects in space, 
simply subdivide ihe whole 3-D region 
into many samples. 

You can choose a resolution to distin¬ 
guish the smallest features of interest, just 
as you would select pixel resolution in 2-D. 
Then pick one or more properties of the 
materials or phenomena in this space and 
lake their measure at each location. 

The values at specific Incations are vox¬ 
els, or volume elements. Now you have 
in form ad on not just about the outer sur¬ 
faces of objects but about the substance 
within and the environment without. In¬ 
stead of viewing a substitution for the data 
as represented by abstact geometries or 
hollow shapes with no inherent content, 
you are endowed with 3-D vision and the 
ability to navigate through the actual data, 
establishing new perspectives and achiev¬ 
ing new insights. You see detail and struc¬ 
tural complexity in 3-D that would over¬ 
whelm a model based on surfaces alone. 

Scan Me Up, Scotty 
It turns out that acquiring a voxel repne- 
sentalion of a 3-D space is as easy as push¬ 
ing a button—admittedly, in some cases, a 
veiy expensive button. But the point is that 
most voxel data sets arc not created in a 
computer. Voxels arc generated by vari- 
OLis insirumems, particularly 3-D raster- 
scanning instruments. 

Perhaps the most familiar example of 
these instruments i,s the x-ray computer¬ 
ized tomography (CT) scan machine. This 
scanning proces.s beams x-rays through 
an object from many angles around its 
circumference. The amount of transmitted 
radiation is measured and used (by a set 
of algorithms known as hack projection) 
to compute a 2-D image of one slice of 
the object. This process is repeated at 
many points along one axis of the object, 
resulting in a stack of slices. 

Taken together, these slices make up a 
volume data set, with the pixel samples in 
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the slices now being properly considered 
voxels. X-ray CT scan machines measure 
the mass density of objects. Materials of 
differem densities can be distinguished by 
their recorded voxel values. The applica¬ 
tion of these instruments is very common 
in industrial inspection and medicine. 

A more recent voxel-spewing inslru- 
menl that is revolutionizing biological sci¬ 
ence is the laser scan confocal microscope 
(LSCM). In the early 1980s, this device 
was developed concurrently in a number 
of variants by several university and com¬ 
mercial laboratories around the world. At 
least eight companies offer commercially 
manufactured versions of this instrument, 
rangiiig in price from $50,(KXJ to $2(X),00(). 

The LSCM produces a voxel volume 
by scanning a highly focused laser beam 
across a microscopic plane inside a semi¬ 
transparent specimen and recording the 
light reflected or produced by fluorescence 
with a very sensitive detector. The reso¬ 
lution in the laser's scanning plane can be 
better than 0;2 micron. 

The special arrangement of the instru¬ 
ment's optical elements filters out light 
coming from above or below the plane of 
sharpest focus. This process yields a thin 
(less than 1 micron) slice, or optical section, 
of the biological tissue or sample. As in a 
CT scan, this 2-D scan is repeated at in¬ 
tervals along one axis of an object, creating 
a 3-D data set consisting of many voxels. 

These arc only two examples of voxel- 
producing instruments. There arc many 
others, including magnetic resonance im¬ 
aging (MRI), 3-D seismic imaging* 3-D 
ultrasound, and electron-microscope to¬ 
mography. You can see that these instru¬ 
ments are able to generate a lot of data. 
For instance, a typical confocal-micro¬ 
scope volume data set consists of 50 slices, 
each 512 by 512 voxels in resolution'— 
512 by 512 voxels by 50 slices, or 12.5 
million voxels. Each voxel value is often 
stored as 1 byte of data: thus* this sample 
data set is 12.5 MB in size. As the resolu¬ 
tion and/or field of view of any instrument 
increases, the data sets can grow much 
larger (ranging into the gigabytes for 3-D 
seismic surveys). 

A New Kind of Computer Picture 

To derive maximum information from 
voxel data, you need to visualize the re¬ 
lationships among the structures of the 
volume. This key requisite is accomplished 
by using the entire voxel data set to create 
an image—a technique known as volume 
rendering or vidume imaging. 

Volume rendering relies on two princi¬ 
pal methods. The first method, called //?j- 
age ordering (or ray casting), positions 
the volume behind the picture plane. A ray 


is projected fierpendicularly from each pix¬ 
el in the picture plane through the volume 
behind the pixel. As each ray penetrates 
the volume, it accumulates die properties 
of the voxels it passes through and adds 
them to the corresponding pixel. 

If you interpret the volume as highly 
transparent, the voxel contributions grad¬ 
ually accumulate as the ray passes through 
them. If you interpret the volume as more 
opaque, the contributions quickly reach a 
saturated state, and the ray casting slops. 
Because it saves time, the principal ad¬ 
vantage of this approach is its ability to 
Slop the rendering when opacity is at a 
maximum. 

The other method, calied objechorder 
(or compositing or .splatting), also com¬ 
bines the voxel values to produce image 
pixels. The image plane is positioned be¬ 
hind the volume, and each pixel is assigned 
an initial background value. A ray is pro¬ 
jected perpendicularly from the image 
plane through the volume to the viewer. 
As the ray encounters each successive lay¬ 
er of voxels, the voxel values are blended 
into the background, forming the image 
according to each voxel's interpreted opac¬ 
ity. It's as if the volume were held up in 
front of the picture plane and pressed flat 
against it. 

The advantage of this sequential back- 
to-fronl compositing of the voxels is that 
you can watch the image creation as it re¬ 


veals the volume’s internal .structure. Un¬ 
like traditional surface-rendering meth¬ 
ods, volume rendering is a direct-rendering 
method. Direct volume rendering uses the 
entire voxel data set to build the picture— 
you don't need an intermediate model. 

Alternatively* you can attempt to ex¬ 
tract surfaces of interest from the voxel 
data set by using an automatic algorithm, 
such as the well-known marching-cubes 
method, or by manually tracing contours 
on the individual volume slices. 

Choosing a surface-extraction method 
imposes limitations on your work. Before 
you start the visualization step, you must 
decide which voxels you're interested in. 
You have to throw away most of the vox¬ 
el data in this procedure. In addition, you 
may find it difficult to determine where a 
supposed surface cuts through the volume. 

It’s difficult to locate surfaces when the 
original data is contaminated with random 
noise, as is often the case with real-world 
instruments functioning at the limits of 
their sensitivities. Furthermore, some vox¬ 
el data (e.g., a fuzzy gradient) doesn't lend 
itself to surface extraction. You can rep¬ 
resent fuzzy data more completely with 
direct volume renderings. 

Keys to Recognition 
With direct volume rendering, you can ac¬ 
curately visualize your data as a 3-D im¬ 
age, just as it was gathered from your data 
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source. The specification of opacity need 
not be inherent in the original voxel data, 
because you can arbitrarily assign it from 
a table before you begin the rendering. 

For example, with an x-ray CT data set, 
you can create a lookup table to modulate 
opacity according to mass density. There- 
fore, in a medicaJ application, bones appear 
opaque, and soft tissue is transparent, re¬ 
vealing the bones within. By creating a 
table that assigns high-opacity values to 
the soft-tissue data, you see the tissue as 
opaque because it shows a "'normar' exte¬ 
rior view. 

Color plays an important role in com¬ 
municating information contained in vox¬ 
el data. The human eye is exquisitely sen¬ 
sitive to small differences in hue. By using 
color instead of simple shades of black 
ajid white, you increase your perception 
of subtle differences in voxel data. Addi¬ 
tionally, you can choose colors to high¬ 
light relationships among the voxels. 

Although voxel data doesn't inherently 
represent color, you can add color to the 
voxels. Using the medical x-ray CT as an 
example, when a lookup table maps the 
mass-density values for muscle in red and 
the values for bone in ivoiy, the image takes 
on a lifelike quality when it is rendered. 

Even if the original objects in the vol¬ 
ume do not have tme colors, you can apply 
pseudocolors to illustrate contrasts among 
the voxel values. For instance, seismic data 
is often visualized with different colors 
representing different amplitude values in 
the image. Coloring seismic data is par¬ 
ticularly powerful when you render the 
image with maximum transparency. In this 
case, the few colors you assign to input 


An MR! data set 
rendered in various 
wny.v io emphasize 
different attrihutes 
of the volume. The 
upper-left image is 
an external view of 
the head, rendered 
opaquely and en¬ 
cased in a bounding 
box. The annotated- 
scale values help to 
calibrate the voT 
time. The upper- 
right image shows 
the skull rendered 
transparendy so 
that you can view 
the brain. (Courtesy 
of Dr. Eric Cour- 
chesne. Children '.s' 
Hospiiah San 
Diego, CA) 

voxel values blend to produce a larger pal¬ 
ette of intennediate colors. This blending 
makes slight variations in the data more 
apparent. 

To delicately blend colors in volume 
rendering, the system must combine the 
voxel contributions (either by ray traversal 
or back-io-front compositing) with RGB 
component color representations. In most 
practica) implementations, this process 
usually means you must have 24-bit color. 

Getting Up to Speed 
When you're building practical imple¬ 
mentations of volume rendering, one of 
the issues you must immediately address 
is interactivity. Being able to interact with 
your data depends on the raw speed of the 
rendering process. Typically, when you 
make a change in the rendering pajameters, 
you want to instantly see the results of that 
change on the computer screen. 

A CAD or conceptual design program 
achieves an accepiable redraw time han¬ 
dling a few thousand geometric primitives. 
A volume Tenderer, however, must rifle 
through millions or tens of millions of vox¬ 
els to build each rendering and still achieve 
an acceptable redraw time. 

Until recently, the staggering increase in 
input data for a 3-D display process has 
delayed broad acceptance of volume ren¬ 
dering, The number of voxels needed to 
do the job places tremendous demands on 
all aspects of a computing system. 

For instance, you must consider the 
throughput of the rendering “engine" it¬ 
self, On a microprocessor, even minimal 
volume-rendering algorithms require at 
least 50 to 100 machine instructions per 


voxel to bind color and opacity attributes, 
project the voxel onto the pixel grid, and 
blend the voxel's aUributes with others 
along the same line of sight. Unassisted, 
even the fastest of the RISC crop cannot 
manage more than about a million voxels 
per second. 

Then, of course, you must usually hold 
in RAM the data from the volume being 
displayed. This process consumes at least 
16 to 32 MB—some labs routinely use 
256 MB. Also, archiving large-volume data 
sets taxes mass-storage reserves, using hun¬ 
dreds of megabytes of disk space. 

if developers remove some of the pro¬ 
cessing burden from the CPU, they can 
make volume rendering run faster than 1 
million voxels per second. You can usually 
enhance performance by transferring the 
Specialized-Image computer tasks to spe¬ 
cialized display hardware. This hardware 
often consists of one or more custom math 
coprocessor chips. You can use massive 
parallelism to perfonn this task. 

These kinds of enhancements are ap¬ 
pearing in personal workstations. Increas¬ 
ing interest in volume rendering as a core 
capability of personal workstations will 
further inspire platform vendors to pro¬ 
duce more and better products in this area. 
In the next year or two, you may see more 
products targeted to the volume-rendering 
market. Also, the coniinuing fall in the 
prices of high-density RAM and mass stor¬ 
age will help this evolution take place. 

Worlds Collide 

You know the advantages that volume ren¬ 
dering offers over conventional geome¬ 
try-intensive 3-D graphics. And it should 
be said that the best of both, used in com¬ 
bination, is better than either alone. Vol¬ 
ume rendering has substantial advantages 
when it’s applied to scanned volume data 
to visualize iulemal relationships with a 
minimum of a priori interpretation. In the 
evaluation of such data, however, its in¬ 
terpretation is crucial. In this context, in- 
tetpretatkm refers to segmentation, or clas- 
siftcation and measurement, of features or 
objects in the volume data set. 

As researchers pick out features of the 
volume data using volume renderings as a 
3-D road map or virtual world, they see a 
simpler representation emerge. This “car¬ 
toon” of the data set might become a stick 
figure of a highly branched nerve cell dur¬ 
ing the study of brain development or an 
outline of the cerebral cortex in an MRI 
scan of a patient’s brain (see the photo). 
These diagrammatic elements are eco¬ 
nomically represented to the computer as 
vector networks or polygonal meshes, and 
they are rendered to the screen using stan¬ 
dard 3-D computer graphics techniques. 

continued 
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In ihe past, computer graphics users had 
to make a lough choice between represent¬ 
ing their data in volume-rendered or geo- 
metric-model form. Recently, researchers 
have developed methods to merge the two 
displays in the same 3-D visual space. You 
can embed geometric elements in volume- 
rendered data like reinforcing rods buried 
in cast concrete. 

You can peer through the transparent 
outer layers of an object of study at a mod¬ 
el located inside the volume and see pre¬ 
cisely how well your interpretation match¬ 
es yonr instrument’s output. This ability 
provides a critical quality-assurance step in 
voxel data interpretation. 

Beyond Tools lo Applications 

Now that you have set the stage and signed 
on the players, you’re ready for the real 
fun to begin. Without some value added, 
visualization programs are intrinsically in¬ 
teresting for about 3 minutes after you take 
them out of the box. Beyond that, your 
satisfaction depends on how many useful 
tasks you can perform with them. Because 
the images created by these new volume- 
rendering tools are so intuitive and be¬ 
cause there are huge and growing sources 
of volume data, scientists and engineers 
are realizing an amazing variety of appli¬ 
cations for these tools. 

Volume microscopy is one of the most 
exciting voxel applications. And with the 
LSCM, biologists can take their experi¬ 
ments out of the test tube or culture dish 
and perfonn them in the natural environ¬ 
ment of the cells and tissues. Cells are be¬ 
coming miniature 3-D laboratories. 

One advanced researcher using con fo¬ 
cal microscopes is Steven Senft of the Mc¬ 
Donnell Center for Higher Brain Function 
at Washington University. He has been 
using volume visualization and analysis 
to study mouse brain nerve cell growth. 

Senft has a,ssembled a system of soft¬ 
ware tools with which he can control a 
confocal microscope, acquire volumes of 
data, process raw data, build 3-D volume 
images, and perform volume measure¬ 
ments—all on the same personal worksta¬ 
tion. With this visualizadon workbench, 
Senft can study brain development in un¬ 
precedented detail. Because he can gen¬ 
erate and analyze data so quickly, he is 
able to perform experiments in days or 
weeks that might have taken months or 
years to complete less than a decade ago. 
For example, Senft is studying the volume 
of a single nerve cell—a simple-sounding 
experiment, but not a simple task to per¬ 
form. Nerve cells and their muldbranched 
processes arc extremely complex. 

In the past, scientists would measure 
these cells by laboriously hand-tracing 


each 2-D slice that made up the volume. 
Today, working with volume seed-filling 
algorithms and geometry-embedding tech¬ 
niques, a researcher points the cursor at 
the cell of interest, and the system auto¬ 
matically searches the cell and calculates 
its volume in a matter of seconds. 

Even better, in this process, researchers 
can validate the measurement by visual¬ 
izing the seed-filled cell while it is em¬ 
bedded in its tissue environment. They 
make adjustments to the opacity, result¬ 
ing in the newly measured celFs standing 
out from its neighbors. Using these mea¬ 
surements, researchers can build 3-D mod¬ 
els of cell growth, in.sert their models into 
volume data from real brains, and test their 
theories about brain development. 

Looking Beyond Ihe Status Quo 

From the microscopic scale of cells to the 
expanding scale of the universe, volume¬ 
in vesti gallon tools are beginning to form 
the nucleus of a new generation of imaging I 
laboratories. These new tools are starting 
to close the loop between experiment and 
theory in unexpected ways. 

Where are this technology and its po¬ 
tential applications headed? Many think 
they may become as ubiquitous as the 
geometry-based 3-D computer graphics 
methods that permeate CAD, animation, 
architecture, and presentation graphics. 

Ahin Trimble, director of special proj¬ 
ects at Silicon Graphics, one of the leading 
vendors of workstations for high-perfor¬ 
mance voxel processing, commented that 
there arc more people who need to use vi¬ 
sual computing with data derived from 
real-world instruments than there are those 
who use visual computing for conceptual 
design or visual simulation. 

Beyond these techniques lay applica¬ 
tions for 3-D extensions to pattern r^og- 
nition, including image algebra, AI, and 
neural-network learning systems. In inter- 
preiing volume data, the parameter space 
is so large and the degrees of freedom are 
so great that many scientists increasingly 
view assistance from the computer to build j 
the best possible image as essential. I 

Over the next few years, you may see 
voxels, volume imaging, 3-D image pro- I 
cessing, and volume-rendered animation I 
become an integral part of most scientific, 
engineering, and medical disciplines. ■ 


Vincent Argiro is cofounder and CEO of 
Vital Images (Fairfield, lA). William Van 
Zandt is cofounder of Vital Images, and 
he is the company 's director of htdsiness 
development in volume microscopy^ You 
can reach them on BIX c/o ''editors " or 
on Internet at argiro@vitalimages.com. 
and bvz@vitalimages.com, respectively. 
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STATE OF THE ART 



3-D DISPLAY 

The combination of fast computers and innovative display techniques 
makes possible a variety of ^sterns for creating and manipulating realistic 3-D images 


DAVID F. MCALLISTER 


T he past 10 years has seen rapid ad¬ 
vancement in three-dimensional 
techniques and technologies. Hard¬ 
ware has improved and become 
considerably less expensive, making real¬ 
time, interactive manipulation of true 3-D 
computer-generated images possible. To¬ 
day, 3-D imaging is becoming an impor¬ 
tant tool in such areas as molecular mod¬ 
eling, photogrammetry, flight simulation, 
CAD, visualization of multidimensional 
data, medical imaging, and virtual reality. 
The improvements in speed, resolution, 
and economy in computer graphics are 
just one part of the 3-D equation. The de¬ 
velopment of liquid-crystal polarizing 
shutters, liquid-crystal parallax-barrier 
methods, and multiplanar displays has 
made the interactive manipulation of 3-D 
computer-generated images an important 
and useful capability. 

This article discusses how advances in 
3-D technology have been incorporated 
into commercial 3-D display devices. I’ve 
limited the discussion to technologies ca¬ 
pable of producing computer-generated 
images that can be manipulated interac¬ 
tively. Before delving into the technolo¬ 
gy, it’s important to first understand how 
humans perceive depth. 

Depth Clues 

The human visual system uses several 
depth cues to distinguish the relative po¬ 
sitions of objects in a 3-D scene. These 
cues are divided into two categories: phys¬ 
iological and psychological. 

There are four primary physiological 
clues: 

Accommodation is the change in the fo¬ 
cal length of the eye’s lens as it focuses 
on specific regions of a 3-D scene. 

continued 
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Figure 1: cross section of a parallax-barrier system, seen from above, shows 

how the system sends different images to each eye. When you are the proper distance 
from the silt plate, each eye sees only the image strips meant for it. The slit plate 
occludes information meam for the other eye. 


Convergence (or simply vergence) is 
the rotation of the eyes inward to converge 
on objects as they move closer to the ob^ 
server. (If the presentation of an image re- 
quires the eyes to rotate outward beyond 
the normal parallel position for observing 
a scene, it's described as being walleyed: 
images that require this condition are not 
correctly presented.) 

Binocular disparity is the difference in 
the images that are projected on the left 
and rig hi eyes when they are viewing a 
3-D scene- The visual system uses this 
salient depth cue to produce the sensation 
of stereopsis, or depth. 

Motion parallax provides differences 
in views of a scene by moving the scene or 
the observer. You can determine the depth 
of two points by observing how much they 
move relative to each other. As you move 


ACTION SUMMARY 


Interactive 3-D displays use 
physiological and psychological 
cues to create 3-D images. The 
dispiays come in three types: 
stereo pair, multiplanar, and 
hoiographic. The first two, al¬ 
though they have limitations, 
are commercial realities. Holo¬ 
graphic displays—the most ca¬ 


pable—are not yet commer¬ 
cially viable. 



your head from left to right or up and 
down, the points closer to you appear to 
move more than the points fanher away. 
This is called the look-aromd capability. 
Moving your head produces different 
views of the scene. 

Psychological depth cues include the 
following: 

Linear perspective is the property of vi¬ 
sion that causes the size of an image on 
the retina to change in inverse proportion 
to changes in the distance between the ob¬ 
ject and the eye. 

Shading and shadowing are important 
lighting properties in a scene that help you 
determine the shape and depth relation¬ 
ships of objects by their positions with re¬ 
spect to light sources. 

Aerial perspective is the property that 
cause.? objects that are farther away to ap¬ 
pear less distinct and cloudy. 

Interposition (or occhision) occurs when 
an object hides or overlaps another. You 
assume the object hiding or overlapping 
the other object is closer. Retinal image 
size and your knowledge of the world and 
the size of objects also help you determine 
the depth of objects. If you perceive the 
height of an elephant to be the same as 
that of a mouse, you assume the mouse is 
much closer than the elephanu 

7V;t:^Mre gradient helps you determine 
depth by the amount of detail visible on 
an object. 

Color is used in various ways to sense 
depth. In general brightly colored objects 
appear closer than dark-colored objects. 

Normally, depth cues are additive: The 
more there are, die easier it is to determine 
depth relationships in a particular scene. 
In some situations, however, certain depth 
cues are more powerful than others. For 
example, the effects of interposition can 


be so strong that they overpower those of 
binocular disparity. In situations like this, 
you can perceive depth relationships that 
are anomalou.?. 

Types of 3-D Dispiays 
Most 3-D displays fit into one or more of 
three broad categories: holographic., mul- 
tiplanar„ ot stereo pair. In general holo¬ 
graphic and mu It ipianar dispiays produce 
“real,” or “solid,” images within which 
the physiological depth cues are consis¬ 
tent, These images do not require special 
viewing devices and hence are called auto- 
stereoscopic, They nomially have the look- 
around property. 

Holograms arc perhaps the most famil¬ 
iar form of 3-D dispiays. To create a holo¬ 
gram, you record the interference pattern 
produced by two laser beams originating 
from the same source on a very high reso¬ 
lution photographic medium. One beam 
strikes the recording medium directly, and 
the other bounces off the objects in a scene 
and interferes with the reference beam. 
The interference pattern allows the recon¬ 
struction of the original scene. 

By moving horizontally (or, in some cas¬ 
es, moving horizontally and vertically, de¬ 
pending on how the hologram was made), 
you can see continuously changing views 
of the scene. Holograms can also contain 
psychological depth cues (e.g., interposition 
and color). The technology, however, has 
not advanced to Ihe point where it permits 
interactive manipulation of computer-gen¬ 
erated images. 

In stereo-pair displays, left- and right- 
eye 2-D images are directed to the appro¬ 
priate eye. These dispiays depend on bin¬ 
ocular disparity to produce the sensation of 
depth. Display.? based on stereo pairs nor¬ 
mally require special viewing devices, and 
they don't have the look-around proper¬ 
ty. Stereo pairs produce a virtual image. 
Because you focus only at the plane of the 
stereo pair, accommodation is fixed. Ac¬ 
commodation and vergence are thus dis¬ 
connected. This inconsistency can make 
some scenes diincult to “fuse” (i.e,, to in¬ 
terpret as a 3-D image, as opposed to see¬ 
ing two separate Hat images). 

Stereo Pairs in Depth 

In general, stereo-pair technologies are the 
least costly of the 3-D display technol¬ 
ogies that can be used effectively with 
workstations and personal computers. 
These technologies lake advantage of the 
full-color photo-realistic images that you 
can produce and manipulate using com¬ 
puter graphics techniques. The disadvan¬ 
tage to using stereo-pair technologies is 
that a large number of people have some 
degree of stereo blindness: TTiey are imable 
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Figure 2: The image magnification is 1.26 when the mirror is concave and 0.83 when 
the mirror is convex. The shape of the view volume is a frustum of a rectangular 
pyramid. The software transfonns the view volume into a cube. The system can plot 
16,000 points in the movement from front to hack. About W points per centimeter 
are required to produce a line without severe aliasing, and the total length if the 
lines in an image cannot exceed 1600 cm. The image is transparent, and each point 
can have one of256 intensities. You can tfuinipulate the images inieractively 
with a computer. This lechnology will produce poinis and wireframe transparent 
images in only one color. 


to use the left and right 2-D images to 
perceive a 3-D image. 

Stereo-pair technologies fall into two 
broad groups. Time-parallel systems pre¬ 
sent both eye views simultaneously. Field- 
sequential, or time-multiplexed, systems 
present the left- and right-eye images in 
sequence, using optical techniques to oc¬ 
clude the right eye when the left-eye view 
is being presented and vice versa. 

The best-known example of a time-par¬ 
allel presentation is the ViewMaster. It 
provides the left- and right-eye images 
simultaneously. Head-mounted displays 
arc another example of time-parallel sys¬ 
tems, as are 3-D movies, which tradition¬ 
al I y use the old anaglyph method that re¬ 
quires you to wear glasses with red and 
green filters. 

The main problem with old-style 3-D 
movies is a phenomenon called glmsting or 
cross talk. Because the filters don't elim¬ 
inate the opposite-eye view, each eye sees 
not only its image but sometimes part of 
the image intended for the other eye. This 
results in headaches for moviegoers, giv¬ 
ing 3-D in general, and stereo pair in par¬ 
ticular, a bad reputation. 

A more modem time-para I lei approach 
used to show stereo slides and animations 
to large audiences places orthogonally ori¬ 
ented polarizing filters in front of two pro¬ 
jectors. The projection screen is metallic, 
and it maintains the polarization of the re¬ 
flected light. To see the image, you wear 
passive polarized glasses in which the po¬ 
larization is consistent with the filters on 
the projectors. This blocks the right-eye 


image from the left eye and vice versa. 
However, because polarization reduces 
light intensity, the image is dimmed. 

Some hand-held viewing devices (e.g., 
the Stereoscope by Stevens Scientific Pixxi- 
ucts) allow the simultaneous presentation 
of both eye views of a stereo pair on a 
computer display. These devices are in¬ 
expensive and use simple optics. They do, 
however, require that you hold your head 
still, and prolonged viewing may cause 
physical discomfort. This technique also 
limits the size of each eye image because 
both views are present on the screen at the 
same time and are nonoverlapping. 

Parallax Barriers 

One interesting time-parallel technique 
uses vertical lines, ora parallax barrier, to 
block the left-eye image from the right eye 
and vice versa (see figure 1The image Is 
recorded in strips behind the parallax bar¬ 
rier. Recording several different stereo 
pairs in strips and registering them cor¬ 
rectly behind the parallax barrier provides 
a degree of the look-around property, al¬ 
though the change in scene is not contin¬ 
uous as you change your position. The 
technique is becoming very popular for 
printing static 3-D images using high-res¬ 
olution color laser printers. The parallax 
barrier is printed on one side of a trans¬ 
parent medium, and the image strips are 
on the other side. Backlighting the display 
is required because the barrier blocks a 
considerable amount of light. 

Recent advances in electro-optics have 
made possible computer-driven parallax- 


barrier displays. Dimension Technologies 
(New York, NY) manufactures a color dis¬ 
play device based on parallax barriers that 
is aulostereoscopic. The display can be 
driven by a Mac or a PC. The system uses 
a transmissive image-forming display— 
essentially an LCD in front of, and spaced 
apart from, a special illumination plate. 
TTie plate produces many thin, bright ver¬ 
tical illuminating lines, with a dark space 
between each line, and with one line for 
every two columns of pixels. Sitting at an 
average viewing disumce from the display, 
you see all the light lines through tlie odd- 
numbered columns of pixels with the left 
eye and through the even-numbered col¬ 
umns with the right eye. Because the dis¬ 
play is transmissi^^^ there must be illumi¬ 
nation behind a pixel before the pixel can 
be seen. The left-eye view of a stereo pair 
is displayed on the odd co*'- id the 

right-eye view is displayed ' even 
columns. 

Field-Sequential Presentation 

Field-sequential presentation devices 
(which display the images to each eye se¬ 
quentially) have made rapid progress in 
recent years. Early field-sequential sys¬ 
tems used mechanical devices to occlude 
the appropriate eye during CRT refresh. 
The images alternate in sequence: When 
the left eye is occluded, the system dis¬ 
plays the image intended for the right eye. 
Similarly, while the right eye is occluded, 
the left-eye image is presented. Conse¬ 
quently, these sy.stems require at least two 
internal buffers—one for each eye—and a 
mechanism for switching between the two 
buffers at CRT refresh speeds. For best 
results, you need a CRT with a 120-Hz re¬ 
fresh rate. Each eye is presented with an 
image at 60 Hz, significantly reducing 
flicker. With rield-sequential displays, the 
image size is not sacrillced, because the 
left- and right-eye views alternate. 

Two electro-optical techniques are sup¬ 
planting mechanical field-sequential de¬ 
vices. They use liquid-crystal technology 
and polarization to either transmit or oc¬ 
clude an image from a CRT to the appro¬ 
priate eye. One technique uses “active” 
glasses, and the other uses “passive” ones. 

StereoCraphics (San Rafael, CA) makes 
a system that uses active glasses. A “ste¬ 
reo-ready” computer uses an infrared 
emitter to send a synchronization signal 
to the glasses. Based on the signal, the 
glasses (lightweight LCD glasses powered 
by batteries) alternately occlude and trans¬ 
mit the image displayed on the system 
monitor to each eye. 

The company 3D TV (San Rafael, CA) 
makes an inexpensive active-glasses sys¬ 
tem for PCs. Because it depends on I he 
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3-D DISPLAYS 



refresh rate of your monitor (which is usu¬ 
ally below 60 Hz for PCs), you may per¬ 
ceive some flicker in the image unless the 
monitor brightness is adjusted, the room 
lighting is subdued, and the image is low 
contrast with a gray background. 

The passive-glasses method employs 
an LCD shutter attached to the front of 
the display device. To use the system, you 
must wear polarized glasses, similar to sun¬ 
glasses. The shutter switches the polar¬ 
ization of the light emitted from the screen 
at 120 Hz. On refresh, the light is polarized 
circularly in one direction. The lens on the 
glasses that is polarized in the same di¬ 
rection as the polarized light allows the 
light to pass through to that eye. The lens 
that is polarized in the opposite direction 
doesn’t allow the light to reach the eye. 
On the next refresh cycle, the LCD shutter 
polarizes the light in the other direction 
and continues to alternate with each re¬ 
fresh cycle. StereoGraphics and Tektronix 
(Beaverton, OR) market such systems, 

Multiplanar Displays 

The last category of 3-D displays is mul¬ 
tiplanar. Multiplanar methods are similar 
to the volumetric methods used in com¬ 
puter graphics, where the image is sub¬ 
divided into voxels, or 3-D cubes (see 
“Voxels: Data in 3-D” on page 177). A 
multiplanar system divides an image into 
hundreds or thousands of planes (as in a 
CAT scan) and plots points on the image in 
each plane. To display the points on each 
plane, the system usuily uses mirrors that 
reflect points produced by either a CRT 
or a laser. A possible disadvantage of such 


systems is that the images they produce 
are transparent, which can cause confu¬ 
sion when viewing images with high in¬ 
formation content. 

In the varifocal-mirror teclinique, you di¬ 
vide a 3-D scene into thousands of planes 
and have a point-plotting CRT plot one 
point from each plane. A circular mirror, 
vibrating at 30 Hz, reflects these points 
into your eye. The receptors in the eye 
have a temporal persistence that fuses the 
light emitted from the moving mirror to 
create the volume image. The Spacegraph 
varifocal mirror marketed by BB&N 
(Cambridge, MA) is an example of this 
type of system. 

Such a system uses a directed-beam, 
calligraphic, or vector-type CRT with elec¬ 
trostatic rather than magnetic deflection, 
and it plots a point in less than 1 micro¬ 
second. The CRT requires a fast phosphor 
with short persistence to preclude image 
smear caused by the moving mirror. The 
P-46 green phosphor is the only phosphor 
that decays fast enough. 

The mirror's vibration rate must be at 
least 30 Hz to prevent image flicker. The 
mirror is a flexible membrane or a flex¬ 
ing plate driven by a low-cost, low-fre¬ 
quency audio transducer (or woofer). The 
maximum diameter of the mirror is ap¬ 
proximately 19 inches to avoid excessive 
noise and sympathetic vibrations in sur¬ 
rounding structures. The mirror excursion 
is about 0.4 centimeter. When the mirror is 
convex, the image distance from the mir¬ 
ror is 55.7 cm. When the mirror is con¬ 
cave, the image distance is 84.4 cm. Thus, 
the view-volume depth is 28.7 cm, which 


is approximately 72 times the excursion 
of the mirror (see figure 2). 

Rottiting Helix Mirror 

The volumetric laser display developed by 
Garcia and Williams at Texas Instruments 
(Dallas, TX) operates on a principle similar 
to the one behind the varifocal-mirror tech¬ 
nique. The mu hi planar-display surface, a 
double-helix transpaient display disk, ro¬ 
tates to fill the display cylinder (see the 
photo). The surface of the helical display 
disk rotates at 600 rpm, creating a cylindri¬ 
cal volume where 2-D images are fused by 
your eye. You can display images through¬ 
out the volume of the cylinder except for a 
small cylindrical space in the center of the 
volume. The display system uses a laser 
beam modulated to up to 10,000 Hz and 
synchronized with the displacement of the 
rotating disk. The disk is translucent, pro¬ 
viding persistent 2-D slices that are fused by 
the viewer’s eye to create volume 3-D im¬ 
ages. The computer detects each rotation 
of the disk with an optical sensor on the 
shaft of the motor. Tlie systems use a 36- 
inch diameter, i8-inch high volume dis¬ 
play, witJi three colors and approximately 
10,000 displayable points. The technology 
has the product name Omni view. 

Omni view uses lasers because they pro¬ 
vide for the use of multiple colors and very 
high resolution. It has the additional ad¬ 
vantage of offering a display that can be 
made fairly large. As with the varifocal 
mirror, the image is iransparent. 

The Future 

Of the types of 3-D displays available, 
stereo-pair technology is the easiest to im¬ 
plement, but it’s not accessible to all peo¬ 
ple because of the occurrence of stereo 
blindness. Multiplanar technology over¬ 
comes this limitation, but it's limited by 
the transparency of the images it creates. 

The goal of 3-D display R&D is to pro¬ 
duce an interactive display system with 
no moving parts that can generate auto- 
stereoscopic, full-color, high-resolution, 
photographic-quality 3-D images, con¬ 
taining all the psychological depth cues, 
with the look-around property. Interactive 
holographic displays fit these criteria, but 
it isn’t known if they will ever be a com¬ 
mercial reality. So the search for the ulti¬ 
mate display technology goes on. ■ 


David F. McAllister is a professor of com¬ 
puter science at North Carolina State Uni¬ 
versity in Raleigh. His research interests 
include computer graphics, interactive 
3-D technology, and curve-and-surface 
representation. You can reach him on BIX 
c/o editors*' and on Internet atdfin@adm 
.csc.ncsu.edu. 
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1 Proudly Announce SnnunaSffitctill'^^ 


The world's bestselling, most 
emulated, most acclaimed 
desktop tablet just got better. 
We've taken SummaSketch II, 
the industry standard, and 
added several new features to 
create a tablet that is, unques¬ 
tionably, the world's best. 

Unlike some competitors, 
we put everything in the 
box—4-button cursor and 
2-button stylus (or 16-but¬ 
ton cursor), interface 



with over400 programs, and 
hardware compatibility with 
PCs and Macintosh? Best of 
all, it's still 100% pure Summa¬ 
Sketch—the editor's choice, 
winner of every major editorial 
accolade forgraphics tablets. 
And the people's choice, 
with well over one-half million 
sold to demanding computer 
graphics professionals. 

Every 
decision 


cables and a utilities diskette with Windows® 3.0 and should be this easy. In fact, the only 

ADI® drivers. Plus we've added things like 2000 lines per tough decision is which Plus to choose: 
inch resolution and 10 mil accuracy—standard. Plus the 12"x 12" or 18"x 12" Professional, 
fastest, easiest set-up and configuration procedure. Plus For literature, orthe name of your local 
an otferfora free AutoCAD® or CADKEY® Master dealer, coll 1-800-729-7866. Fortech- 

Template (a $245value). Plus software compatibility nical information call 203-881-5400. 



19 9 0 


^ Skitmagrapliics. 


Every decision should be this easy. 

) 1992 Summogrophics Corporation. Seymour, CT06483. All rights reserved . 

Circle 103 on Tuquiiv Card. 














RESOURCE GUIDE 


Realistic 3-D Rendering and 
Volume-Imaging Software 


Abbotf Foster & Hauserman Co, 

111 East Lincoln Rd„ Suite 2 

Spokane, WA9920S 

(509)466-8778 

fas: (509) 466-0774 

Circle 1162 on Inquiry Cord, 

Alias Research, Inc. 

RO. Bos 202347 

Austin, TX 78720 

(800)447-2542 

fax: (416)362-4696 

Circle 1163 on Inquiry Gord* 

American Small Business 
Computers, Inc. 

1 American Way 

Pryor, OK 74361 

(918) 825-4844 

fax: (918) 825-6359 

Circle 1164 on Inquiry Cord. 

AT&T Graphics Software Labs 
3520 Commerce Crossing, 

Suite 300 

Indianapolis, IN 46240 
(317)844-4364 
fax: (317) 845-6917 

Circle 1165 on Inquiry Cord, 

Autodesk, Inc. 

2320 Mamship Way 

Sausalitd, CA 94965 

(415)332-2344 

f^: (415) 331-8093 

Circle 1166 on Inquiry Card. 

Bechtel Software, Inc, 

289 Great Rd, 

Acton, MA 01720 

(508) 635-0580 

fax: (508) 635-9458 

Circle 1167 on Inquiry Cord. 

Byte by Byte Corp. 

9442 Capitol of Texas Hwy. N 
Arborcium Plaza 1, Suite 650 
AtisllmTTC 78759 
(512) 795-0150 
(512) 795-0021 

Circle 1 16S on Inquiry Card. 

CADCentre* Inc. 

10700 Richmond Ave„ Suite 300 

Houston, TX 77042 

(713) 977-1225 

fax: (713)977-1231 

Circle 1169 on Inquiry Card. 

CADkey, Inc, 

4 Griffin Rd N 

Windsor, CT 06095 

(203) 298-8888 

fax: (203) 298-6401 

Circle 1170 on Inquiry Card. 


Computer Associates 
Internatiunul, Inc, 

1 Computer Associates Plaza 

lslandia,NY 11788 

(516) 342-6000 

fax:(516)227-3326 

Circle 1171 on Inquiry Card. 

Elect rogig USA 
30 East Huron St., Suite 3807 
Chicago, IL 60611 
(312) 5734515 
(312) 573-1512 

Circle 1 172 on Inquiry Card. 

Intergraph Corp, 

1 Madison Industrial Park 

Huntsville, AL 35894 

(205) 730-2000 

fax: (205) 730-2461 

Circle 1174 on Inquiry Card. 

Ithaca Software 

1001 Marina Village Pkwy. 

Alameda. CA 94501 

(510) 523-5900 

fax: (510)523-2880 

Circle 1175 on Inquiry Cord. 

Lexicor Software Corp, 

58 Redwood Rd, 

Fairfax, CA 94930 

(415)453-0271 

fax: (415)4537)533 

Circle 1176 on inquiry Card. 

MacrciMind Paraeump, luc. 

600 Townsend St., Suite 310W 
San Francisco, CA 94J03 
(415) 442-0200 
fax:(415)442-0190 
Circle 1177 on Inquiry Card. 

Matrox 

1055 St. Regis Blvd, 

Dorval, Quebec, 

Canada H9P 2T4 

(514) 685-2630 

fax:(514)685-2853 

Circle 1178 on Inquiry Card* 

Mira Imaging,, Inc. 

2257 South 1100 East, Suite 1-A 
Salt Lake City, UT 84106 
(801)466-4641 
(801) 466-4699 

Circle 1 179 on Inquiry Card. 

Modern Medium^ Inc, 

6601 Northeast 78th Court, 

Suite A-8 

Portland, OR 97218 
(503)255-8401 
fax: (503) 252-3668 

Circle 1180 on Inquiry Card. 


Pixar 

100 3 West Cutting Blvd. 

Point Richmond, CA 94804 
(510) 236-4000 
fax: (510) 236-0388 

Circle 1181 on Inquiry Card. 

Point Line Graphics, Jnc, 

8383 Green way Blvd, 

Middleton, WI 53562 

(608) 831-0077 

fax; (608) 83l7X)87 

Circle 1182 on Inquiry Card. 

Ray Dream, Inc. 

1804 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 960-0765 
f^w: (415) 960-1198 
Circle 1188 on Inquiry Card* 

SchrolT Development Corp. 

4732 Reinheardt Dr. 

Roeland Park, KS 66205 

(913)262-2664 

fax:(913)722-4936 

Circle 1184 on Inquiry Card* 

Sitjeon Beach Software* Inc. 

9770 Carroll Center, Suite J 

San Diego, CA 92125 

(619)695-6956 

fax: (619) 695-7902 

Circle 1185 on Inquiry Card. 

Silicon Graphics. Inc, 

2011 North Shoreline Blvd. 
Mountain View, CA 94043 
(415)960-1980 

Circle 1186 on Inquiry Card. 

Softimage, Inc. 

3510 Blvd, St. I^nrent, Suite 214 
Montreal, Quebec. 

Canada H2X2V2 

(514) 845-1636 

fax: (514) 845-5676 

Circle 1187 on Inquiry Card, 

Specular Internatiomil 

P.O. Box 883 

Amherst, MA 0KK)4 

(413)549-7600 

fax:(413)5494531 

Circle 1188 on Inquiry Card* 

Spyglass, Inc, 

701 Devonshire Dr., Suite C-I7 
Champaign, IL 61820 
(217) 355-1665 
M: (217) 398-0413 

Circle 1189 on Inquiry Card* 


Strata. Inc, 

2 West St. George Blvd, 

Ancestor Sq., Suite 2100 

St. George, UT 84770 

(801) 628-5218 

fax: (801)628-9756 

Circle 1190 on Inquiry Card* 

Symbolics. Inc. 

8 New England Executive Park 
Burlington, MA 01803 
(617)2214000 

Circle 1191 on Inquiry Card. 

Tara Visual Corp. 

929 Hanison Ave. 

Columbus, OH 43215 

(614) 291-2912 

fax; (614) 291-2867 

Circle 1192 on Inquiry Card* 

Thomiian Digital Image 
1270 Avenue of the Americas, 
Suite 508 

New York, NY 10020 
(212)2474950 
(212) 247-1957 

Circle 1193 on Inquiry Card* 

Vicom Systems, Inc. 

46107 Landing Pkwy. 

Fremont, CA 94538 
(510)498-3200 
(510)498-3325 

Circle 1194 on Inquiry Card. 

Visual Engineering, Inc. 

2025 Gateway Place, Suite 318 

San Jose, CA 95110 

(408) 452-0600 

fax: (408)4524)632 

Circle 1195 on Inquiry Card. 

Visual Informatiim 
Development* Inc. 

16309 Double Grove 
La Puente, CA 91744 
(818)918-8834 

Circle 1196 on Inquiry Card* 

Viial Images, Inc. 

505 North Fourth St. 

P.O. Box 551 

Fairfield, lA 52556 

(515)472-7726 

fax; (515) 472-1661 

Circle 1197 on Inquiry Card. 

Wavefront Technologies 

530 East Montecito St., Suite 106 

Santa Barbara, CA 93103 

(805)962-8117 

fax; (805) 963-0410 

Circle 1198 on Inquiry Card* 
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CSS/S'* ' Complete Statistical System with wer 1.000 presenta¬ 
tion-quality graphs fully integrated with all procedures and on-screen 
graph customization ■ The largest selection of statistics in a single 
system; in-deptJi, comprehensive implementations of: Ex^omtor}^ 
techniqt^: mtdH-way tuMes mth ^nners: nonpammetrics: dis- 
tribuiion fitting: mtdtilde r^ressim: gener^d mniinear estima¬ 
tion; iogitiprobit analysis; general A^COWMANCOVA; stepwise 
dtscHmimnt analysis: lngdinearandysis;faclor analysis; duster 
analysis; multidimensional scaling; canonied cmdatim; item 
andysisfreliability; sumiid andysis; time series modeling; fore^ 
casting; lags andysis; qudily control; proc^ andysis; experi- 
mentd desi^ (mth Taguebi); and much more ■ jManuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Stats Misor expert system ■ Extensive data management 
facilities (ptwerful spreadsheet vvith tonnnJas; relational merge; data 
verification; flexible programming language) ■ Optimized (plain 
English menus/mouse) user interface: even complex analyses require 
just few self-explanatory selections (CSS can be run without manual: 
Quick Start booklet explains all basic conventions) ■ Macros, batch' 
commands also supported ■ All output displayed in Scrollsheets™ 
(dynamic tables with pop-up windows and Instant graphs) ■ 
Exu^mely large analysis designs (e.g.t correlation matrices up to 
32,000x32,000) ■ Unlimited size of files; extended precision: 
unmatched speed (Assembler; C) ■ Exchanges data (and graphics) 
with many applications (inch Excel'®, Lotus 3®, dEASE IV®, SPSS®) ■ 
Highest resolution output on practically all printers (incl. HP, 
Postscript), plotters, recorders, typesetters ■ IBM compatibles. 640k 
or more ■ Price: S59S. 

Quick CSS " Subset of CSS/3: al basic statistical modules 
(incl. data management) and the M, presentation-qualiiy graphics 
capabilities of CSS/3 ■ Price: S295. 

CSSbGRAPHICS^** a comprehensive graphics^tJiart- 
ing system with data management • All graphics capabilities of CSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management ■ Hundreds 
of types of graphs ■ interactive rotation and interactive cross-sections 
of 3D graphs ■ Extensive selection of toob for graphical exploration 
of data; fitting; smoothing; spectral planes; overlaying; layered com¬ 
pressions; marked subsets « Unique multivariate (eg., 4D) graphs* 
Facilities to custom-design new graphs and add them permanently to 
menu ■ Impoit'expon of graphs and data, 15 formats * Optimized 
(menu/mouse) user interte; even complex graphs require few’ 
keystrokes; all graphs on this page can be produced from raw data In 
less than 20 minutes ■ Macros, batch/commands also supported * 
Unlimiied size of files ■ Hipest resolution output on all hardware 
(see CSS/3) ■ IBM compatibles, 640k or more » CSSiGRAPHlCS b 
included In CSSiSTUISnCA (available separately for $495). 

Megafile Manager" Comprehensive analytic data 

base management system ■ Unlimited size of files (up to 32,000 Gelds 
or S MB per record) ■ Megafiie Manager is included in CSS/3 and 
055:5^137104 (separately: $295), 

CSSiSTATISTICA" a kU) integrated system that 
combines all the capabilities of CSS/3 and CSS:GH^H1CS into a single 
extremely comprehensive data analysis system ■ ftice; $795, 



Domestic sh/h $7 per product; 14-day money' back guarantee 

Cinile 101 for DOS* CircU 102 for MAC. 


ffl StatSoft 


TM 


2325 E. 13th St. •TUIaa, OK 74104 ■ (918) 583-4149 
Fox: (918) 583-4370 


STATISTIC A/Mac ^ A CSS-compaiible, comprehensive data analysis 
and graphics sv'viem for (he Macintosh • Large selection of staristical 

methods fully Eniegrated with presentation-quality graphics find. EDA, nmltiplots, a 
wide selection of interactively rotatable 3D graphs; MacOraft'-styie tools) ■ I liliniitcd 
size of files ■ Exchanges data with Excel and other applications ■ Price- $495, 

Quick CSS/Mac " A subset of STAnSTICVMac: all bask statistical 
modules and the full, presentation-quality graphics capabiliiies of JrATlSnCA Mac ■ 
Price: $295. 



Offices: StatSoft of Europe (Hamburg, FR3L ph: 040^4200347, fax: 040/4911310; StatSoft UtC (LondDn, UK), pb: 0462/402322, fax: 0462/462355; StatSoft Pacific {Metbourria. Australia), 
ph: (03) 363 6580, fax: (03) 663 6117; StatSoft Canads-CCO {Onlario), ph: 416-349-0737. fax: 41B-a4&<l018; Available From; CORPORATE SOFTWARE and other Authorized Repres«ntalives 
Worldwide: Holland: MAB Juicing, 071-230410; France; Version US (1) 40590913; Sweden: AkademiData 018-240035; Hungary; P&D Soft KFT 135-6863; Seigturn: TEXMA 10 61 16 26; South Africa: 
Osiris 12 663-4500; Japan; SOFEL Co. 03-3251 1195. 

CSS. CSS-a. css OR^^PHICS. wartagst. Quids CS6. S7AT>STtCA. StStSdI. cie»« IV. f !1C«J. Lotus. MKPra<i^. Madr^losn. PWitSCrICM ns tradoin&lss d Iheir ri^pedive oompani^; SPSS ie a regtslamd Iradenwrk: of SPSS, Inc 
































































































SOLUTIONS FOCUS /3-D CAD 


PRECISION 

TIMES 

THREE 


T O draw objects that look realistic* 
you really need three dimensions* 
Architectural drawings seem to 
come alive when you build them in 
3-D and add naturalistic shading to the 
walls* Building a model of an automobile 
part in 3-D lets you roll it around on¬ 
screen and look at it from any angle—a far 
sight better than looking at three dis¬ 
jointed views* All kinds of designers can 
benefit from seeing multiple views of ob¬ 
jects without having to create new draw¬ 
ings for each perspective, which can shave hours off the design process* Tools to 
create realistic shading and animated “walk-throughs"* of architectural struc¬ 
tures can help you more effectively communicate your ideas and perhaps garner a 
faster sign-off on a proposal* 

The downside to 3-D CAD relates to price and complexity. While DesignCAD 
for the Mac, for example, costs only $300, most 3-D CAD packages cost more 
than 10 times that. Also* the learning curve for these products is steep* although 
packages such as Vellum 3D make the job easier with innovative and intuitive 
interfaces* 

Nevertheless* inexpensive computer hardware and cheap* effective network¬ 
ing now make switching manual drafting operations to CAD more attractive than 
ever* In many cases, veterans of 2-D CAD will find that their favorite package 
has adopted a 3-D stance and the time may be ripe to make the switch* 

It’s Time to Rebuild the Pantheon 

This month, the BYTE Lab tries out eight CAD packages for the PC and the Mac 
that take drawing a step beyond flat rendering and add full 3-D modeling capabil¬ 
ities* Autodesk’s AutoCAD 386 release 11, American Small Business Com¬ 
puters’ DesignCAD 3-D 4.0, Evolution Computing’s FastCAD 3D 2*72* Com- 
putervision’s Personal Etesigner 5*01, Point Line U*S*A*’s Point Line CADD 
Professional 7*52e, and Schroff Development’s SilverScreen III Professional 
Edition 3.01 all run under DOS; American Small Business Computers’ Design- 


The BYTE Lab evaluates 
eight PC and Mac 
programs that automate 
3-D modeling 

DAVID L. EDWARDS AND 
HOWARD EGLOWSTEIN 
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ACTION SUMMARY 



BV1E 

■ WHAT 3-D CAD SOFTWARE DOES 

It automates the mechanics of 
drawing complex models and 
makes it easier to do revisions. 
Advanced products provide fools 
for realistic shading and 
animating parametric movies. 

■ LIKES 

Final drawings look great and 
are easy to update. Using 3-D 
rather than 2-D lets you generate 
new views without making a new 
drawing. 

■ DISLIKES 

These packages have a steep 
learning curve. Entering 3-D 
information with a 2-D input 
device con be nontrivial. 

■ RECOMMENDATIONS 

AutoCAD 386 is the industry 
standard for good reoson. PC users 
on o budget will find DesignCAD 
3-D a good alternative; it's 
inexpensive but powerful. Mac 
users should check out Vellum 3D; 
its Drafting Assistant makes 3-D 
drawing os easy as linger painting. 



CAD for the Mac 3.0.1 and Ashlar’s Vel¬ 
lum 3D 2.0 run on the Mac. 

Experts in the field are quick to point 
out that while any of these packages will 
prove to be extremely useful, none is 
really “high-end” CAD, The solid mod¬ 
eling is primitive at best, and most of 
these programs lack some sophisticated 
features that you find on the $30,000 and 
$40,000 CAD workstations. The flip 
side is that none of the packages reviewed 
here costs more than $5000, and most 
people don’t need the big guns anyway. 

To level the playing field, we used 
each package to draw the BYTE Panthe¬ 
on, a model we introduced three years 
ago when we did our first roundup of 3-D 
drafting software (see “The Third Di¬ 
mension,” May 1989). Although it's an 
architectural rendering, the Pantheon 
fairly tests the capabilities of programs 
that arenT aimed specifically at archi¬ 
tects; in other words, the model doesn't 
stack the deck against packages targeted 
at mechanical engineers, for example. 

The Pantheon is a Grcek-style build¬ 
ing with architectural elements designed 
to touch on each basic operation in 3-D 
drawing (see the screen on page 194). 
The front steps are simple blocks, 
stacked on each other and aligned at the 
back. The building's base consists of two 
nested rectangles combined into a single 
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3-D CAD 



3-D CAD PROGRAMS FOR PCS AND MACS 


These programs are similar in capability. Where they often differ is in driver support and import/export formats. Only 
DesignCad stands out in price. (N/A — not applicable f 



AutoCAD 306 
release 11 

DesignCAD 

3^D4.0 

DssIgnCAD 
for the Mac 3.0.1 

FaatCADSD 

2.72 

Personal 
Designer 5.01 

Point Line 
CADD 7.52e 

SilyerScmn 

1113.01 

Vellum 3D 

2.0 


$3500 

S49B 

S300 

$2995 

S3995 

15000 

£2995 

$2495 

Options 

AME.3495; 

AutoShade 

extension. 

$500: 

AjjtoShade with 
RenderMan, 
$1000:; 
Windows 
eixtension, 

$99 

None 

Symbol libraries, 
$99 

25 third-party 
packa^ 

IGES Translator, Stereoscopic 

$1300; viewing hardware, 

DXF Translator, £1300; 

$295; RenderMan 

User Programming extension. £1000; 
Language, $500; Video recading. 
Personal Machinist $3000 

addons, 

$4500-$6900 

DOS version, $495; 
Extended DOS 
version, £1995; 
Prolessional Edition 
III with virtual 
memory, $2995; 
Pratessional Edition 
III with 

RenderMan, $4995; 

Unix onSGAD 
Pefsonai fos, 35000 

None 

Operating systeni{e) 

DOS on a 386 
or 406 

DOS 

System 6.0 
or higher 

DOS 2-10 
or higher 

DOS 

DOS 3.1 
or higher 

DOS 3.0 
or higher 

System 6.0.2 
orhigiw 

Math coprocessor 

3B7 

Supported, 
not rkiuired 

Not required 

80x87 

80x87 

80x87 

80x87, Cyrix. cfllT 

6808xFPU 

required 

Plotters 

HP. Houston 
Instrumenis, 
CalComp, 
PostScript 

C^Comp, HP, 
Houston 

Instruments, Goutd, 
and others 

HPGL. Houston 
Instruments 

HP. Houston 
Instruments, 
C^Cornp. Canon, 
IBM. PostScript. 
Rdand 

CalCemp, HP. 

Houston 

instruments, 

lOtine 

CalComp, HP. 

Houston 

Instruments 

HP. Houston 
Instruments. 
CalComp. 
Numonics 

HP, Houston 
Instruments, 
CatComp 

Display drivers 

VGA. 8514. most 
ihird-party boards 

VGA, 8514. 
selected SVGA. 
Number NineGXi, 
TIGA 

H(A 

VGA. 0514, 
selected SVGA, 
Matrox. Metbeus, 
Number Nine, 
VsrmonI 
Microsystems 

VGA. SVGA, TIGA. 
DGIS. PixefWbrks 

VGA, selected 
SVGA. Artist 
Graphics, Matrox, 
Melheus, TIGA, 
VIsionTrue; 
stereo tSsplay: 
StereoGraphics 
CrystaJEyes and 
Tektronix SGS 

EGA, VGA, 
SVGA. Metheus, 
Number Nine, 
and others 

N/A 

Minimum RAM 

Standard memory 
Extended memtxy 

Expanded memory 

640 KB 

1 MB; 3 MB 
recommended 
'Supported, 
not required 

640 K8 

2 MB 

recommended 
Supported, 
not required 

2MB 

N/A 

N/A 

640 KB 

4 MB (8 MB 
recommended) 
Supported, 
not required 

640 KB 
4MB(6MB 
recommended) 
Supported, 
not required 

640 KB 

2 MS 

recommended 
Optional—EEMS 
3.2 or 4.0 

640 KB 

4 MB 

2 MB 

4 MB 

N/A 

N/A 

Graphics Imports 

DXF, IGES, HPGU 
WPG. RIB, ASCII. 
xy^ coordinates 

DXF, IGES, HPGL, 
GEM, WPG, RIB, 
ASClUy.^ 
coordinates 

EXF, DXF. PtF, 
PUT, IGES 

DXF, EXF 

DXF, IGES.CADDS 
{requires Iranslaior 
options) 

DXF, IGES,TIF, 
ASCII. x,y,z 
coordinates. HPGL 

IGES, DXF 

DXF, IGES, PICT 
EPSF, HPGL, 
ASCII 

Graphics exports 

Same formate 
as imports 

Same formate 
as irrTports 

DesignCAD DOS, 
DXF, IGES 

EXF, DXF 

Same formate 
as imports 

DXF. IGESJarga 

DXF. IGES, pa, 
CAM,STLTiF, 
GEM. RIB 

Sametdrmats 
as imports 

Plotting 

ASCil, binary, DXB 

Binary 

HPGL, HI 

EPS, HPGU 
GEM.PLT 

HPGL.HPGL2. 
F^st Script 

EPS, HPGL 

HPGL, EPS, PCX 

HPGU EPSF, 
ASCII 


object and extruded vertically to form 
thick walls. The columns arc a bit tricki¬ 
er and require drawing a specific curved 
spline and rotating it around an arbitrary 
axis. 

Both extrusion and revolution are 
needed simultaneously to create the 
dome. The oculus at the lop of the dome 
is essentially a solid-geometry subtrac¬ 
tion (i.e. j the removal of a solid cylinder 
from the center of the extruded dome). 
Creating the oculus illustrates the differ¬ 
ence between surface-modeling pro¬ 
grams and solid-modeling programs. 
With a surface modeler, you can prepare 
an arc that, when revolved, generates the 
dome with the hole in place, or you can 
draw the dome, slice through its top with 
a cutting plane, and then attach a circle to 
the resulting endpoints of the arc. With a 
solid modeler, you just draw the dome 
and then punch a cylinder through it. 



The BYTE Pantheon is a 
architectural model. Drawing it 
successfully requires surfaces, trimming 
tools, and a database good enough to 
gracefully handle a large image. 


To keep the dome from falling down, 
we put in four supports, each one a com¬ 
plex surface defined by three arcs and 
the dome itself. We added a triangular 
solid as a portico and specified that it be 
trimmed precisely to the complex sur¬ 
face created by the dome and its sup¬ 
ports. To test the surface-mapping func¬ 
tions, we added lettering to the dome: 
“In BYTE est veritas.” (The May 1989 
article has a full description of the ele¬ 
ments of the Pantheon.) 

Save some notable exceptions that we 
will describe later, the packages re¬ 
viewed here don*t do much more than the 
ones we evaluated in 1989. In the end, 
the Pantheon proved to be a worthy chal¬ 
lenge for most of these CAD packages. 

We’ll discuss each package and the 
features that most helped (or hindered) 
us in drawing the Pantheon. (See the 
table for a list of features.) We invited 
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i386' PC draw 70% faster. 































































Wait, wait, 
wait. Do you 
ever get the 
feeling that’s all 
you do when 
your PC is running CAD software? 
Annoying, isn’t it? 


Wfell, pardner, the wait is over. 
At least a good portion of it. Be¬ 
cause now there is new Intel 
RapidCAD"*—the industry’s first 
Engineering Coprocessor. This 
powerful two-chip set replaces both 
your i386"*DX CPU and your 


i387’“DX Math Coprocessor, to make 
your PC quick on the draw. 

Designed specifically to acceler¬ 
ate PC CAD and other technical 
applications, the RapidCAD Engin¬ 
eering Coprocessor will help you 
realize productivity gains of up to 


TZcihi neeiinjt 


©1992 Intel Coiportsitcm. 13-56, i357 and RapidCAD are tradcniajks orinrel Corporation, Outsidle of the L1.S. at Cjuiada call 1 -503-619-7354, 











?0% on certain CAD fimc- 
ions. Or to put it in dollars 
ind cents, by saving you an 
lour a day, the RapidCAD 
^gineering Coprocessor 
vill pay for itself in no time. 


WE MAKE 
COMPUTERS 
WORK 
HARDER. 


C^l and ssk for paokel C[ 

1-800-538-3373 


the world’s leader in micro¬ 
processor technology, itls 
compatible with plenty of 
technical applications—^over 
2,100 at last count. 

So call 1-800-538-3373 


Naturally, since it’s made by Intel, for an informative Intel RapidCAD 


Engineering Coprocessor brochure. It’ll 
give you something good to read while 
you’re waiting for your PC to redraw 

int^. 


Circk 56 on Inquiry Card. 










Drawing from Experience 

Howanf Eglowstolit 


C hoosing the right CAD system is 
a matter of matching the soft¬ 
ware to your particular needs. 
Your CAD department may have 
eight to 10 drafters working on designs 
with five or six drawings. Or maybe 
youVe got a bigger crew, working three 
shifts and sending the finished part 
files directly to manufacturing. Or per¬ 
haps you need to put CAD on your engi¬ 
neers' desks. They won't be using it 
regularly, but when they do, they need 
something powerful and easy to use. 
CAD software can have hundreds of 
functions; if it's hard to use, it may also 
be hard for a casual user to remember 
all the commands. 

Here's the situation Mike Baister, se¬ 
nior design engineer at Kodak's Office 
Imaging Division, found himself in: 
Kodak was using Unigraphics (a com¬ 
prehensive minicomputer-based CAD 
system) software for everyday design 
and was running into problems. Train¬ 
ing new users and handling daily sup¬ 
port were a chore. Unigraphics systems 
can also run into big money—fast. “The 
cost of buying one Unigraphics work¬ 
station and a VAX or MicroVAX was so 
high that our smaller suppliers wouldn't 
go for it,'* Baister says. “That got us 
looking around for alternatives, and we 
couldn't recommend any alternatives 
that we didn't use ourselves." 

What They Needed 

“At Kodak," Baister continues, “we 
have another whole level of users aside 
from the everyday designers using CAD 
terminals. Engineers and technicians 
need to be able to walk up to a worksta¬ 
tion, call up files, and review them for 
changes. If they're not regular CAD 
users, they never become fully CAD- 
literate, Management ended up spend¬ 
ing horrendous amounts of money on 
people who simply didn't need that level 
of training." 


The high cost of a Unigraphics work¬ 
station is prohibitive for many sites. 
“There's no way everyone will have one 
on their desktop," Baister says. “Those 
people using it on a casual basis share a 
walk-up terminal. In that environment, 
they could not just walk up, use it, and 
then walk away for two weeks. You just 
never learn the package fully. If you're 
planning to use CAD, you have to have a 
machine available to you at all times.” 

IVading Informattoti 

Besides affordability and availability, 
there's the issue of trading information 
with other applications. In the world of 
CAD, that means having accurate DXF 
and IGES file transfer. After looking at 
a couple of DOS and Mac packages, Ko¬ 
dak settled on Ashlar's Vellum. Baister 
found that “most of the problems [with 
PC CAD packages] were related to 
DOS—AUTOEXECs being eaten and 
so on. We wanted a Mac package and 
got our first copies of Vellum in 1990." 

After two years, it's working out 
well. According to Baister, Vellum 
“really fits in well for new product de¬ 
velopment where you have a designer 
coming up with ideas for new concepts; 
it serves as a front end the engineers use 
for a finite-element analysis package. 
For stereo lithography, we need a 3-D 
shape to extrude. We use Vellum as a 
from end for the solid-modeling pack¬ 
age. We use the Flatten View function a 
lot to take 3-D geometry and flatten it 
for all sorts of things. We have taken a 
trimetric view of a copier, squashed it 
flat, and sent the line drawing to an en¬ 
graver to have plaques made for a sales 
presentation. Vellum is the only pack¬ 
age we've found that lets you do that 
with a single button." 

Compared to a minicomputer-based 
system, microcomputer-based CAD can 
be a big money-saver. “A single Uni¬ 
graphics seat [hardware, software. 


maintenance, and support] costs the de¬ 
partment about $3000 per month,” 
Baister says. “The equivalent Vellum 
seat [a Mac Ilci and a 19-inch monitor] 
costs about $130 per month." 

Vellum has also found a home at 
Scaled Composites, an aircraft design 
firm headed by Burt Rut an. Rutan 
soared into aviation history when he 
flew the Voyager around the world non¬ 
stop in nine days back in 1986. After 
using VersaCAD for a while on the 
Mac, he switched to Vellum. Not only is 
it easier to work with, Rutan says, but it 
enables the casual users in the office to 
be productive as well. 

Scaled Composites has 24 Macs, six 
PCs, and a couple of Apollo 570s for its 
70 employees, and the Macs get most of 
the use. Is Vellum's lack of surface sup¬ 
port a problem? “Wc don't need solid 
modeling," Rutan says. “We don't pro¬ 
duce flowery-colored images for mar¬ 
keting purposes—most drawings are 
just quick how-to instructions for the 
shop. The most important thing for us is 
how long it takes to generate a model.” 

The Trouble with 3-D 

The most popular package in the micro- 
CAD marketplace is AutoCAD, In one 
sense, while it's not really high-end 
CAD, it's at the high end of the spec¬ 
trum in PC CAD software. Most users 
agree that while it's hard to use, it's a 
necessary evil and worth the trouble to 
learn it. Chris DeLucchi is president of 
the AutoCAD Users' Group of San Die¬ 
go and author of The AutoCAD Cook¬ 
book series. “AutoCAD may not be the 
best out of the box, but it's very custom¬ 
izable and it's part of a large infrastruc¬ 
ture-many third parties support it," he 
says. There are literally hundreds of 
add-on packages that will adapt Auto¬ 
CAD to do just about anything you can 
imagine without doing any AutoLisp 
programming yourself. Other CAD 


each software vendor to assign us an ex¬ 
pert to guide us through the drawing. We 
also asked several professional designers 
about their preferences in 3-D CAD soft¬ 
ware; see the text box “Drawing from 
Experience,'’ above, for their comments. 

CAD software requires a powerful 
computer. We tested the Mac programs 


on an 8-MB Mac Ilfx, an 8-MB Mac 
Quadra 900, and an 8-MB Mac II with a 
Radius Rocket accelerator. We tested the 
DOS programs on two different 486 PC 
clones (a 25-MHz and a 33-MHz), each 
with fast SCSI drives and S MB of RAM. 
The 33-MH2 PC was equipped with vari¬ 
ous high-resolution graphics coprocessor 


boards. Most of the DOS packages ran 
well with a Number Nine GXi 34020 
board in 1280- by 1024-pixel resolution 
on an NEC Technologies MultiSync 6FG 
21-inch monitor. This cennbination was 
particularly effective. If you're just get¬ 
ting into PC’based CAD, we recommend 
this hardware configuration. Point Line 
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packages have their own programming 
languages, but none enjoys the popular¬ 
ity AutoLisp has, 

AutoCAD supports more platforms 
than any other package: PCs, Macs, and 
various Unix workstations. For 3-D, 
though, “moderately complex models 
bring all the midrange 3-D packages to 
their knees, including AutoCAD,” says 
EteLucchi. Of all the PC packages avail¬ 
able, why would someone prefer to use 
AutoCAD? “First, because of its cus¬ 
tomizability. Many think it's ugly and 
hard to use, but you can change it to stay 
out of your way and work with you. 
AutoCAD is a very endearing program. 
The second reason is infrastructure- 
user groups, books, magazines, deal¬ 
ers, schools, and availability of experi¬ 
enced operators,” 

Dave Sander is a senior design drafter 
currently working as a CAD consultant. 
“The most expensive pan of getting a 
drawing out isn't the computer or the 
software, but what you pay the drafter— 
the time spent,” he says. “Choose a 
package with the most effective inter¬ 
face for the job. That, and make sure 
you have enough computing power so 
that you're not always wailing for the 
computer.” 

Sander's advice? “Lookat what your 
organization is currently doing. If it's 
simple projects and you’re not commu¬ 
nicating with other folks, you have the 
freedom to choose one of the low-end 
CAD systems. As your operation gets 
larger, ease of use is less important; you 
have more people using the software 
more regularly, and they tend to be 
more experienced* It's not a problem if 
they spend three months learning a sys¬ 
tem. The problem with 3-D is that peo¬ 
ple aren't trained to think in it. Drafting 
people have been trained for years in 
flat-paper representation. Even if you 
give them a 3-D system, they’re still 
thinking in 2-D.” 


Howard Eglowstein is a BYTE Lab test¬ 
ing editor and active desktop publishing 
consultant who holds an S.B. in archi¬ 
tecture and design from MIT. You can 
reach him on BIX as *'heglowstein, ” 


CADD didn't support the GXi, so we 
connected a 6FG to a Metheus Premier 
graphics card for that package. 

For CAD, you’ll want a 486/33 or a 
Mac Ilci or better, a good graphics card, 
and the biggest monitor you can afford. 
A graphics tablet is a wonderful luxury, 
and for some users, it's a must. 


AUTOCAD 386 
RELEASE 11 


AutoCAD's 
interface is 
starting to look 
outdat^, but the 
program is one of 
the few that could 
draw the BYTE 
Pantheon without 
running into 
roadblocks. 









I n its 10 years, AutoCAD has set many 
industry standards for design and 
drafting on DOS computers. It is still en¬ 
trenched as the most widely used and 
supported CAD application. With the 
most recent version, the $3500 release 
11, Autodesk sells its Advanced Model¬ 
ing Extension software as a $495 option 
to give AutoCAD the ability to perform 
3-D solid-object modeling. AME is fully 
integrated with AutoCAD, and you can 
use the same set of commands for creat¬ 
ing and manipulating solid objects. For 
more complex tasks, such as Boolean op¬ 
erations, dynamic and finite analysis, 
and interference detection, you need the 
AME commands. But whether you start 
with basic solid shapes or rotate and ex¬ 
trude 2-D objects, you can quickly pro¬ 
duce shaded renderings and hidden-line 
views of your model 
To make AutoCAD do realistic, full- 
color models with lighting parameters 
and textures, you need the optional Auto- 
Shade extension ($500); version 2 of 
AutoShade gives you Pixar's RenderMan 
3-D imaging technology for $500 more. 
This option lets you control surface char¬ 
acteristics, including opacity, texture, 
reflectivity, and an infinite number of 
light sources. You can import scanned 
images and apply them to surfaces as tex¬ 
ture maps. You can also animate fully 
shaded models or generate animated 
walk-throughs of structures you've de¬ 
signed. With 24-bit color rendering and 
16.7 million colors, you're limited only 
by hardware, memory, and imagination. 

AutoCAD's open architecture gives it 
a flexibility that lets you customize it for 
different applications. This adaptability 
is one outstanding characteristic of the 
package. It has an embedded program¬ 
ming language, AutoLisp, and you can 
also run third-party AutoLisp applica¬ 
tion programs. With the AutoCAD De¬ 


velopment System interface, you can 
work with high-level languages like C to 
further customize AutoCAD. The com¬ 
mand structure allows for personal pref¬ 
erence and flexibility, letting you choose 
commands from the menu on the right 
edge of the screen, the pull-down menu 
at the top of the screen, icon menus 
(available with certain screen drivers), 
tablet menus, and button menus. 

The Pantheon model provided a rich 
ground for comparing the tools of the 
basic AutoCAD package and its AME 
software. The building's columns should 
contain 25 flutes, or rotational divisions. 
With the AME solid-modeling approach, 
we could create only 24 flutes, but with 
the basic AutoCAD commands, we could 
draw all 25 flutes. The Coons patch (a 
complex surface mesh represented by a 
series of nodes, or points, that could have 
been used to create the pendent!ves that 
support the dome) would not show the in¬ 
tersection of the pendent i ves and the por¬ 
tico. We therefore elected to use solid 
modeling to create a sphere and did Bool¬ 
ean subtraction operations to slice off the 
sphere at the building's sides. 

AutoCAD won't let you truly wrap 
text, such as our motto, around a curved 
object (the dome) so that it lies flat. We 
managed to achieve a close approxima¬ 
tion by using an array copy of a character 
along a curved path and then replacing 
each character field with the desired text. 

AutoCAD can run in a single- or dual¬ 
monitor configuration (the second moni¬ 
tor displays the command line and com¬ 
mand menus), and it performed well 
with the Number Nine display board. In 
32-bit protected mode, AutoCAD uses 
the virtual memory manager to directly 
access all the memory in your machine 
without using expanded memory. Auto¬ 
CAD is also compatible with most PC- 
based networks and server authorization. 

continued 
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DESIGNCAD 
FOR THE 
MAC 3.0.1 
The basic 
DesignCAD screen 
splits into four 
parts: top, side, 
front, and 
perspective viVws. 



P roving that a CAD package can let 
you draw a bank building without 
emptying your bank account, the Mac 
version of DesignCAD 3-D sells for just 
$300, yet it does just about everything 
the bigger guys do. For this low price, 
you get 3-D drawing, shading, symbol li¬ 
braries, surfaces, animation, and multi¬ 
view editing. This is all the capability 
many designers will ever need. Its price/ 
performance ratio makes it a package we 
must recommend. 

The basic DesignCAD screen splits 
into four parts: top, side, front, and per¬ 
spective views. Putting in the Pantheon 
steps was trivial once we figured out the 
coordinate system. When you think of a 
2-D drawing, you usually envision the 
axes as x,y with (0,0) at the bottom left, 
positive jr values to the right, and positive 
y values going straight ahead. When you 


switch to three dimensions, you pile up 
an infinite number of x^y planes, going 
up along the z axis. Thus, the top view of 
a 3-D model will be x and y, the front 
view will be x and z, and the side view 
will be y and z. A good package lets you 
select your own system, but we expect 
the standard x,y top view as a default. 

DesignCAD, however, calls the top 
view x,z and relabels the other views ac¬ 
cordingly. With the model skewed 90 de¬ 
grees, mapping the Pantheon into De¬ 
signCAD ^s space took a bit of mental 
gymnastics. The company is looking at 
offering user-selected coordinate sys¬ 
tems in a future release. Another limita¬ 
tion is that, like other packages, Design¬ 
CAD does all its drawing in a construc¬ 
tion plane. Depending on the view, you 
enter a pair of coordinates for each point 
and DesignCAD adds the third dimen¬ 


sion. Unlike other packages, Design¬ 
CAD insists on putting the third dimen¬ 
sion in the modeTs origin. That became 
a constant source of trouble during con¬ 
struction of the Pantheon. To create the 
columns, we had to draw them around 
the model axis, revolve them around the 
axis, and then move them to the correct 
location. Competing packages let you 
select arbitrary construction planes and 
revolution axes, critical factors for com¬ 
plicated models. 

Connecting the surfaces on the dome 
support turned out to be the trickiest 
part, and despite numerous attempts, we 
never succeeded in getting the program 
to work perfectly. Everything else was a 
breeze. DesignCAD made short work of 
getting the basic Pantheon in place, and 
we were impressed by the software*s 
ease of use and general performance. 
With the finished Pantheon on-screen, it 
took nothing more than a mouse-click to 
bring up a Gouraud-shaded rendering, 
complete with highlights. If you want 
something fancier, DesignCAD exports 
to RenderMan (RIB) format, where you 
can develop a photo-realistic image. 

DesignCAD also includes external 
functions for importing and exporting 
DXF and IGES file formats. Unfortu¬ 
nately, we werenT able to get either for¬ 
mat to import or export properly. At 
worst, the files were unreadable, and at 
best, the elements that made it through 
the conversion were rotated because of 
the weird coordinate system. If you*re 
thinking of switching your CAD shop to 
DesignCAD, be sure first to take a close 
look at the program *s file conversions. 



DESIGNCAD 
3-D 4,0 

DesignCAD 3-D 
offers three 
different 

perspectives and a 
large 3-D drawing 
area that provides 
simultaneous 
v/ewj of the 
drawing. Each 
view tracks the 
dynamic 3-D 
cursor, which can 
be forced to move 
in the x, y, or z 
direction. 

T he strengths of DesignCAD 3-D'S 
DOS version are ease of use, power¬ 
ful sol id-object modeling, and price. 
What struck us immediately were the 


three viewports (i.e., construction win¬ 
dows) with different perspectives and the 
large 3-D drawing area that gives simul¬ 
taneous multiple views of the drawing. 


Each view tracks the dynamic 3-D cur¬ 
sor, which can be forced to move in the x, 
y, or z direction. The program will let 
you set points in nine different ways, 
either before or after a command. You 
can create objects via a command-line 
interface, by using single-keystroke com¬ 
mands, or by clicking on commands in 
menus with the mouse. 

As with any 3-D modeling program, 
you want to be able to view your drawing 
or model from any angle or perspective. 
DesignCAD has mastered this technique 
with a dynamic view operation that uses 
a simple cube representing your model; 
you can manipulate its orientation to the 
world plane by moving the mouse in any 
direction and change the perspective 
with the + and — keys. 

DesignCAD handled our Pantheon 
model easily and with efficient keystroke 
and command input. We drew the pen- 
dentives using arcs, surface commands. 
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At last. A persona] output device that com¬ 
bines the best features of a desktop laser 
printer with the ability to produce targe format 
drawings. It's called ProTracer — a 
360 dpi desktop printer/plotter that 
produces A, B, as well as C-size output 
ProTracer's speed and quiet oper¬ 
ation come from the latest Canon 
inkjet technology and an Intel i960 
processor. Drawings that take up to 
half an hour to print on a pen plotter 
take only five minutes on ProTracer! 

And, unlike other large format 
devices, ProTracer isn't limited to 


Optional Printer 
Accessories 

KP-Gi. enToldtiDn cord 

S3W 

PostScnpl language emolalian card 

S«9 

2 MB memory jpgrade 

S299 

4 MB memary upgrade 

$499 

8 MB memory upgroiie 

S899 

Skel feeder HI DO 

S149 

Sf»el feeder If'(lOQsfieel) 

$129 

PndficTalk 

$199 

(AppleTalk blerface module) 


^Sbsef feeder I a rec^irfd loi' use 



plotting. Start with the ProTracer base unit that 
incorporates resident IBM ProPrinter and Epson LQ- 
1050 emulations, as well as an ADI plotter driver for 
AutoCAD users. Then, depending on your needs, 
choose from a variety of optional accessories includ¬ 


ing HP-GL® 
and PostScript® 
language emulation cards. 

At Pacific Data Products, 
we're devoted to customer 
service. We offer a 60-day money 
back gitarantee of satisfaction, one 
year and optional extended warranties, 
and free lifetime technical support. 
Should you require a replacement unit 
while under warranty, one will be 
mshed to you immediately to minimize 
your downtime. 

If you'd like to expand your print 


ing and plotting capabilities, call Pacific Data Products 
at (619) 597-3200 ext. 2112, Fax (619) 552-0889. 

PACIFIC DATA 

PRODUCTS 
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a mirror command, and other common 
construction commands. To inscribe the 
text, we used a vector option that enabled 
us to extrude the text. Text always lies on 
a single plane, but it is possible to write a 
BasicCAD program to produce text that 
wraps around a curved surface. 

Some solid operations that Design- 
CAD handles and AutoCAD 386 does 
not include surface area calculations of 
a specific plane or face, interference 
checking, solid corner fillets, and auto¬ 
matic 3-D wall construction. Design- 


CAD can do shading and hidden-line 
removal on an^ or all views. With its con¬ 
trol of light intensity and provision for 
eight different light sources, the program 
will let you do some nice enhancements 
of a drawing like the Pantheon. Design- 
CAD can plot shaded drawings, which 
some CAD programs cannot do, and save 
raster screen images in the PCX format* 
You can also sequence drawing files of 
models with a key-frame animator to 
generate a slide show. 

This is an impressive package for the 


price: only $499. DesignCAD doesn’t 
require you to go out and buy expanded 
memory (although it does support it), a 
math coprocessor, a mouse or digitizer, 
or an expensive display adapter or moni¬ 
tor* It incorporates auto-dimensioning 
and macro capabilities, and it can be cus¬ 
tomized with the built-in BasicCAD pro¬ 
gramming language* Kudos to a profes¬ 
sional CAD package that can produce 
complete 3-D models for less money than 
you’d pay for most other applications 
available today. 


FASTCAD 
3D 2.72 

One big difference 
between FastCAD 
and other PC 
CAD programs is 
in the way it 
creates surfaces or 
solids like domes, 
Coons patches, 
and cylinders; 
these are true S-D 
algorithmic 
surfaces, not just 
3-D faces or 
polygons and 
mesh surfaces. 



W ritten in assembly code, FastCAD 
3D is fast indeed* Redrawing and 
hidden-line removal are particularly 
quick. One big difference between Fast- 
CAD and other PC CAD programs is in 
the way it creates surfaces or solids like 
domes, Coons patches, and cylinders; 
these are true 3-D algorithmic surfaces, 
not just 3-D faces or polygons and mesh 
surfaces. This approach greatly reduces 
the file size of the entity in memory 


space* FastCAD’s designers distinguish 
between these solids (i*e., entities made 
up of many polygonal sides in 3-D 
space), solid-object modeling, and 3-D 
polygons, which can have up to 45 nodes 
and be extruded into a “solid” entity. 

The package includes FastCAD 2D, 
a subset of the 3-D program that runs 
faster, and FastCAD RenderMan, which 
you need to produce photo-realistic ren¬ 
derings. A word of caution, however: If 


you intend to install any display card 
other than those listed as supported, 
don’t try it. You might be able to load the 
program and do some basic modeling, 
but more complex constructions, such as 
Coons patches, could run into distortion 
problems. (The program ran better with 
the Orchid ProDesigner II than the Num¬ 
ber Nine GXi we were using for most of 
the other applications*) 

Drawing the Pantheon itself was fairly 
straightforward and quite fast, taking 
fewer steps than most other applications 
we tested. FastCAD does not come with 
outline fonts that can be extruded, but it 
can import DXF files generated by pro¬ 
grams like CorelDraw, which can then 
be extruded. While the program can im¬ 
port and export DXF files, it cannot 
translate IGES files, which could be a big 
limitation in some shops. 

One thing about the program’s inter¬ 
face bothered us* The vertical toolbox of 
icons for views, layers, line styles, and 
fill styles is a nice idea, but on some dis¬ 
plays it’s hard to distinguish the icons. 

FastCAD is very capable and competi¬ 
tive* If you don’t have the time to wait for 
renderings of 3-D models, consider this 
one. The price for the speed is $2995. 


PERSONAL 
DESIGNER 5.01 
Personal 
Designer "s 
command-line 
interface blends 
nicely with the 
digitizer/menu 
interface. The 
menus essentially 
squirt commands 
into the command 
line. 



T his $3995 PC program comes from 
Computer vision, a company deeply 
rooted in the history of CAD, We ex¬ 
pected the package to do the job, and it 
didn’t let us down. It was touch and go at 
first, though* The copy protection made 
installation a bit tricky, and the printer- 
port device lock wouldn’t allow for reli¬ 
able printing once it was installed. With 
the company’s help, we bypassed the set¬ 
up procedures and manually installed 
the device on LPT2 (unused on this ma¬ 
chine), It was smooth sailing from there. 

The basic interface in Personal De¬ 
signer is the command line, and the man¬ 
ual explains each of the many com¬ 
mands* The command line is the pre¬ 
ferred interface for some professional 
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drafters (it’s also the preferred interface 
in most AutoCAD shops), while others 
would rather never touch die keyboard. If 
you don’t like keyboards for CAD work, 
stay clear of PD. 

At the very least, the syntax is consis¬ 
tent from command to command. At any 
time, you can switch from keyboard to 
digitizer entry and apply a number of 
powerful selection modifiers to a data 
point. Drawing the Pantheon was slow 
going at first, and without the company's 
expert help, we might have struggled 
with the manual for days without getting 
anywhere. With expert assistance, we 
quickly figured out the interface and got 
throu^ the drawing in less than average 
time. 

PD has no built-in file-export capabil¬ 
ity and has a limited ASCII file-import 
function. Computervision offers format 


translators for graphics import and ex¬ 
port. If you make die switch to PD, plan 
to convert everyone in your shop, as you 
won't be able to move drawings smoothly 
to and from a PD environment. We ran 
the program on a 486/25 with an Orchid 
ProEtesigner II Super VGA card, PD 
supports a wide variety of display cards, 
but its ProDesigner driver was a bit bug¬ 
gy. Nothing terrible—just a few stray 
lines and sloppy screen updates. For se¬ 
rious work you’ll want a bigger, faster 
display card anyway, but do check the 
software with your intended hardware. 

PD is not for casual users. To get real 
work done, you’ll have to master the 
command language completely, and that 
probably means using it regularly. If 
your job requires only occasional CAD 
use, you'll probably foiget this package 
as fast as you learned it. 



POINT LINE 
CADD 

PROFESSIONAL 
7,52e 

Point Une CADD 
is a very capable 
package, with 
advanced 
operations like 
animated walk¬ 
throughs. Here, 
the Pantheon is 
shown in one 
viewing area, 
while different 
perspectives are 
shown in other 
windows. 

A t $5000, Point Line CADD Profes¬ 
sional is the most expensive CAD 
package we looked at. But behind the 
price tag are some sophisticated capabili¬ 
ties, such as recording animated walk¬ 
throughs and fiy-throughs directly to 
videotape. With interframe interpolation 
smoothing for realistic motion, the pro¬ 
gram will play back animations at up to 
60 frames per second on an ordinary 
VCR and TV. The Professional package 
also includes the company’s 2D Design 
and Drafting program and the Profes¬ 
sional Paint program, which can import 
AutoCAD slide and AutoShade render¬ 
ing files, as well as Targa files. 

We had some trouble getting this pro¬ 
gram to run with our test machines. Ini¬ 
tially, we tried it with a Metheus UGA 
1228 graphics card at 1280 by 1024 pix¬ 
els and 256 colors and a high-resolution 
dual-monitor setup. After several at¬ 
tempts at reinstalling drivers and making 


other changes, and with technical sup¬ 
port from Point Line, we determined that 
it was a mysterious problem at best. Per¬ 
sistence paid off, however. Changing to a 
Metheus Premier VESA-compatible 
board, a single VGA monitor, and a dif¬ 
ferent mouse and driver solved the prob¬ 
lem. Point Line CADD appears not to 
like the Microsoft Mouse driver. 

Unfortunately, the single-monitor set¬ 
up overlays the command-menu box on 
the drawing area, creating a very confus¬ 
ing array of dimmed text and lines. You 
can, however, toggle this menu box off 
and on; when it*s off, you still have the 
command line at the top of the screen, 
with no options to choose from. Coordi¬ 
nate entry was a bit nerve-wracking at 
first as we tried to navigate in the com¬ 
pressed VGA environment. Running the 
high-resolution monitor and a VGA 
monitor in a dual-monitor setup would 
eliminate this problem. 
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PC. So why haven’t we heard more about 
Point Line CADD? Although the pro¬ 
gram is extremely capable, we couldn’t 
help but wonder if our mysterious instal¬ 
lation problems might have something to 
do with the package’s lack of visibility. 
Stay tuned as this contender makes the 
challenge. 


cutting it in half, SilverScreen III sweeps 
an arc. A Boolean difference operation 
subtracts a cylinder from the dome to 
create the oculus. For the text around the 
dome, the program extrudes the letters 
out to a construction sphere and then 
trims them in order to create the 3-D re¬ 
lief effect. 

SilverScreen III handles entities in a 
unique way. It uses an object-oriented 
database, and instead of layers, it uses 
a tree-structured system. Entities have 
path names, just as in a DOS or Unix file 
system. Each entity has its own entity 
space and axes of rotation. Thus, you can 
rotate an entity about its own axes with¬ 
out having to first align it with construc¬ 
tion space. 

The built-in Silver C compiler pro¬ 
vides the ability to customize mouse con¬ 
trol of objects so that you can animate 
them in axial relations, as well as cus- 
tomize menus and script command files. 
You can use the language to automati¬ 
cally generate scripts by recording se¬ 
quences of modeling commands. (In 
fact, the developers at Schnoff sent us a 
script file detailing the steps they used to 
draw the BYTE Pantheon.) One thing 
that SilverScreen III doesn’t have is 
built-in photo-realistic rendering tools; 
to achieve those sorts of effects, you need 
the RenderMan interface that Schroff 
adds to the $2995 package for another 
$2000. 


A $2495 Mac program. Vellum 3D is 
the only package in this review that 
we found fun to use. (Ashlar has 2-D 
versions for Windows and Silicon Graph¬ 
ics machines, with 3-D ports scheduled 
for release soon.) Vellum 3D’s interface 
is unique, but the program performs sim¬ 
ilarly to other full-featured 3-D drafting 
packages. Well, almost. Vellum 3D 
doesn’t support surfaces, but instead 
treats your drawing as a wireframe im¬ 
age. Vellum’s surface tools generate a 
series of lines, not a continuous surface. 
For some applications this is a serious 
omission. Too bad, as Vellum’s friendly 
front end has to be seen to be believed. 

The basis of Vellum’s interface is the 
Drafting Assistant. As you move the 


VeliumSD^s 
Drafting Assistant 
provides a friendly 
interface, but the 
program's surface 
tools generate 
lines, not 
continuous 
surfaces. 


Nevertheless, we were able to create 
the Pantheon without a hitch, and in the 
process we discovered a very ingenious 
mechanism on-screen. In the upper right 
window, the program can display a small 
rendered 3-D model complete with light 
source and ground shadows (surface 
geometry cannot be shadowed, how¬ 


ever), You can change the perspective 
and switch from solid to wireframe. 
Point Line claims to be the first corn- 
par^ to fully integrate 2-D and 3-D CAD 
on the PC, the first to do walk-through 
and fly-through animation, the first to 
integrate solid modeling for PCs, and the 
first to implement RenderMan on the 


SILVER- 
SCREEN 111 
PROFESSIONAL 
EDITION 3,01 

SilverScreen UI*s 
windowing 
captdyilities are 
more than 
adequate for 
drafters who need 
multiple 
interactive 
simultaneous 
views of a modeL 
You can display as 
many as nine 
wiruiows at once. 


I f you have ever fantasized taking a 
walk through a 3-D drawing of a 
building you’ve made, this is one pro¬ 
gram to consider for its “video slide 
show” effects. With a “camera,” you 
can record snapshots of the drawing from 
an infinite number of angles and per¬ 
spectives inside and outside your model. 
Later, you can enhance the drawings 
with shading and other lighting char¬ 
acteristics. 

Schroff Development’s SilverScreen 
III Is a true 3-D solid-modeling pro¬ 
gram. It uses an object-oriented hierar¬ 
chical drawing structure based on a 3-D 
database. The program’s aDproach to ob¬ 


ject creation in a 3-D construction space 
makes it easy to perform shading and 
hidden-line removal. Even though the 
command-menu box and status area oc¬ 
cupy one-sixth of the screen area, the 
windowing capabilities are more than ad¬ 
equate for the drafter who needs multiple 
interactive simultaneous views of a 
model. You can have as many as nine 
windows displayed at once, showing 
oblique, axial, face, and isometric views. 
Pressing a hot key will change the view. 
To draw the Pantheon, SilverScreen 
III does some things in a different way 
than other CAD programs. Instead of 
generating a complete sphere and then 
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^ Nj^OW you can connect with BIX, 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks»this saves 
you up to 75% depending on your location. There's 



no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you're billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on, and the world of BIX is at your fingertips. 



ITALY [S23> 


BT Tymnet Access Information: (All amounts are U.S. doltars) 

AUSTRALIA (i29/hr): MELBOURNE (3)4162146; SYDNEY (2)290-3400 BELJGiUM ($23/hr): BRUSSELS {2)72S'S060 DENMARK (SZ3/hr): 
COPENHAGEN 3 l-i 8-63-33 FRANCE (S23/hr); PARIS {I )47719l 33. (1) 46027003. (I }4602S750. (1)46015500; LYON {7)8478144 ITALY (iB/hr); 
Ml LANO (2) 66-98-3004 N ETH E RL AND5 ($ 23/hr)i ALKMAAR (72) 155190; AMSTERDAM (10)6610094; EINDHOVEN (4902)45S30; THE HAGUE 
(70)3475032. (70)3814641; ROTTERDAM (10)4532002 SWEDEN ($25/hr): STOCKHOLM (8)194782 SWITZERLAND {S2Syhr)! GENEVA 
ill) 782-9329; ZURICH (1)730-9673 UNITED KINGDOM {S20yhr): BIRMINGHAM (21) 6326636; BRISTOL (272) 255392; CAMBRIDGE (223)845860; 
EDINBURGH (SCOTLAND) (31)3132172; LEEDS (532)341838; LONDON BaynartI House {71)4898571. Ealing (81)5667260 GERMANY (S23yhr); 
COLOGNE (221)210196; FRANKFURT (69)666-8131, (69)6664021; MUNICH (89)350-7682 


7b /earn more about BtX see our other ad elsewhere in this magazine. 
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cursor around the screen, the program 
constantly checks its position against any 
nearby data point and alerts you to any 
interesting geometry. As you approach 
the end of the line, the cursor snaps to the 
endpoint and shows you exactly where it 

is. If that point creates an intersection 
with another line, you’ll see that, too. 
Likewise, you will instantly know about 
the centers of arcs, tangent points on 
lines, midpoints, and so on. 

We started the Pantheon by typing in 
the size of the steps, but as the drawing 
went on, the Drafting Assistant automat¬ 
ically made the columns revolve around 
their own centers and made the dome 
snap to its base. To make the simulated 
surfaces, we had to trick Vellum into 
generating a mesh by breaking a line up 
into discreet segments before revolving 

it. That created a serious problem with 
the columns. The basic procedure was to 
create a profile of the column: essential¬ 
ly, a straight line, a gentle curve, and an 
arc connected at their endpoints. Pretty 
easy, and by switching to a top view, 
creating the column with the Revolve 
menu choice was trivial. 

To get the simulated surface, though, 
we broke the profile into 11 pieces and 
created 25 segments radially during the 
revolve. The results looked great but cre¬ 
ated 550 separate lines in the drawing. 
Six columns like that (over 3000 lines) 
proved taxing for the Mac Ilfx. Real sur¬ 
faces would have been better . 

We didn’t investigate Vellum’s para¬ 
metric capabilities. You can specify an 
element’s dimensions as a variable, re¬ 
late geometry to it, and then vary the 


drawing by simply changing the variable. 
The whole drawing updates, allowing 
you to customize and resize parts very 
easily. Even better, the Movie feature 
lets you program in a stepped series of 
parametric values, generate each draw¬ 
ing, and capture the frames as real-time 
animation. Being able to draw complex 
systems with parametrics and animate 
them through their range of motion could 
save you untold hours of redesign time. 

Our Favorites 

The best way to choose a CAD system is 
to try the software to see if it can deal 
with the types of designs you work with 
and then buy the hardware it requires. 
Given the cost of having a senior designer 
waste untold hours with the wrong CAD 
package, you’ll be better off tossing out 
that old machine and getting a new one. 

One lesson we’ve learned in working 
with CAD packages is this: Don’t as¬ 
sume you have to have 3-D CAD. Just be¬ 
cause a package is labeled “3-D” doesn’t 
mean it’s better than 2-D programs or 
it’ll make your job easier. Many design¬ 
ers do very serious work with 2-D CAD. 

In many cases, 3-D is overkill. For ex¬ 
ample, Interactive Design Consultants’ 
Anvil-lOOOMD has been used to develop 
cotton pickers, buses, and weapons sys¬ 
tems. In fact, some users say that for any¬ 
thing other than photo-realistic render¬ 
ings they don’t need a 3-D program. 

Those who do require 3-D CAD have 
some viable choices. Drawing the Pan¬ 
theon in AutoCAD was quite a chore be¬ 
cause of the sheer complexity of the com¬ 
mand structure and the obtuse syntax. 


but in the end, it was one of the few prod¬ 
ucts that made it all the way through the 
drawing without any significant road¬ 
blocks. You should also consider the 
wealth of third-party support in hard¬ 
ware and software for AutoCAD, the big 
community of AutoCAD users, and the 
availability of temporary help trained in 
its operation. Add all that up, and you’ll 
see why many firms choose AutoCAD. 

Personal Designer has many of these 
attributes, but since it carries the same 
price as AutoCAD and is no easier to use, 
we don’t think it has any clear advantage 
over AutoCAD. We liked DesignCAD as 
a PC product because it’s ea^ to use and 
has a dynamic 3-D cursor that tracks all 
four viewports simultaneously. For the 
price, it’s hard to beat. DesignCAD on 
the Mac should have been a clear winner, 
too, but its insistence on drawing eve^- 
thing in the origin plane was a real pain. 
FastCAD’s tool set made our model 
practically draw itself, but it wasn’t our 
favorite because of the low-key user in¬ 
terface that didn’t match up to its speed. 

While it didn’t handle the surfaces our 
model required, we fell in love with Vel¬ 
lum 3D. For casual users, the interface 
(especially the Drafting Assistant) is just 
too clever to be believed. Even weathered 
CAD veterans find it simpler to point to 
an interesting location and have the soft¬ 
ware locate any relevant geometry, fl 


David L. Edwards is a consulting editor 
for the BYTE Lab. Howard Eglowstein is 
a BYTE Lab testing editor. You can con¬ 
tact them on BIX as **d€dwards** and 
*'h€glowstein, respectively. 


COMPANY I N FORMATION 


American Small Business 
Computers, Inc. 
(DesignCAD 
for the Mac 3,0.1, 
DesignCAD 3-D 4.0) 

1 American Way 

Pryor, OK 74361 

(918) 825-4844 

fax: (918) 825-6359 

Circle 1315 en Inquiry Card. 

Ashlar, Inc. 

(Vellum 3D 2.0) 

1290 Oakmead Pkwy., 

Suite 218 

Sunnyvale, CA 94086 
(408) 746-1800 
fax: (408) 746-0749 

Circle 1316 an Inquiry Card* 


Autodesk, Inc. 

(AutoCAD 386 release 11) 

2320 Marinship Way 

Sausalito, CA 94965 

(800)445-5415 

(415) 332-2344 

fax:(415)331-8093 

Circle 1317 on Inquiry Card. 

Computer vision 
(Personal Designer 5,01) 
100 Crosby Dr. 

Bedford, MA 01730 

(617) 275-1800 

Circle 1313 on Inquiry Cord. 


Evolution Computing 
(FastCAD 3D 2.72) 

437 South48th St., 

Suite 106 

Tempe, AZ 85281 

(800) 874-4028 

(602) 967-8633 

Circle 1319 on Inquiry Card. 

Point Line U.S* A* 

(Point Line CADD 
Professional 7.52e) 

1636 Wilshire Blvd., Suite 200 

Los Angeles, CA 90017 

(213)353-1480 

fax: (213) 353-1483 

Circle 1320 on inquiry Card. 


Schroff Development Corp. 
(SilverScreen III 
Professional Edition 3.01) 
P.O. Box 1334 
Mission, KS 66222 
(913)262-2664 
fax: (913)722-4936 
Circle 1321 on Inquiry Cord. 
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Makes your computer run 10 times as fast! 
: I Caches, Reads and Writes! * ^ 

: j No drivers or TRS’s required! 
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* Non-volatile memory becomes 
■ permanent part of hard disk! * 
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MONITORS 


MONITORS: 
^yond VGA 


The BYTE Lab tests 24 
high-resolution color 
monitors for PCs and the 
Mac and tells how to 
choose the display that 
best fits your needs 


RAYMOND GA COT^ 
AND STANFORD DIEHL 


I; 


t has been a long time coming, 
but the lowly monitor finally is 
getting its due. These days, with 
so many important applications 
built on graphical user interfaces, a 
high-quality monitor not only can 
make your work more pleasant, it 
can make you more productive, as 
well. To help you decide whether the 
time is right to upgrade your Mac or 
PC display, this month the BYTE 
Lab reviews 24 color monitors that 
give your eyes something to look 
forward to: higher resolution and a 
noninterlaced display that reduces 
flicker by updating every line on the screen each time the screen is 
refreshed. Many of the models are comparatively easy on the budget, loo. 
The two dozen 13-inch to 17-inch models we examine carry list prices 
ranging from $649 to $2699, but half retail for $1200 or less. 

The more closely you look at color monitors, however, the more questions 
youTl find to consider. How big is big enough? Is VGA resolution adequate 
or do you want to tap resolutions beyond 640 by 480 pixels? What does 
multiscanning capability buy you? How do you evaluate image quality 
objectively? Our review provides important tools for resolving these issues 
and selecting the display that’s right for your graphical applications. 

You can cover a lot of ground by checking features and evaluating the 
specifications listed in the table "‘High-Resolution Monitors Compared’’ on 
page 214, but many of the problems youTe likely to encounter aren’t 
addressed in manufacturers’ specs. To locate potential trouble spots and 
pick the best overall display, the BYTE Lab conducted a comprehensive 
set of objective tests on all 24 monitors. We recorded over 300 readings for 
each monitor, measuring such variables as luminance, line width, conver¬ 
gence, jitter, and swim. Our test setup consisted of an AT-class computer 
with an ATI Technologies VGA Wonder XL 1024- by 768-pixel graphics 
card. We collected test data using a Microvision Superspot 100 monitor 



evaluation system. The Superspot sys¬ 
tem consists of controlling software and 
a charge coupled device array for mea¬ 
suring line width and regularity. 

Used with the list of monitor features, 
our test results will help you compare 
one monitor against another. Even so, 
you should lake a good look at a moni¬ 
tor before purchasing it, and if possible, 
fire up some graphical applications. 
Ideally, you also should connect the 
monitor to the display card you will use 
with it. Display Mate, a $149 software 
package from Sonera Technologies 
(Rumson, NJ), provides an excellent set 
of simple tests for evaluating the quali¬ 
ty of a display. The program fits on a 
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single disk, so you can bring it with you 
when you shop. 

Beyond VGA 

In 1987 when IBM introduced VGA as a 
standard component for its new line of 
PS/2 computers, it revolutionized the 
market for color displays. Finally, a 
video standard offered the color and reso¬ 
lution necessary to bring graphical appli¬ 
cations to die desktop. But although the 
market has seen a number of advance¬ 
ments in resolution and color, no single 
new video standard has emerged in the 
five years since the introduction of VGA. 

The most prominent standards body, 
the Video Electronics Standards Associ¬ 


ation (VESA) has cleared up some of the 
confusion by endorsing two basic speci¬ 
fications beyond VGA: Super VGA 
(8(M}-by-600 resolution with 16 to 256 
colors) and high-resolution VGA (1024- 
by-768 resolution with 16 to 256 colors). 
Many vendors now offer display systems 
conforming to the resolution guidelines 
of the VESA standards. Despite this, dif¬ 
ferent scan rates, custom video drivers, 
and other deviations make the move 
beyond VGA a tricky one. 

To avoid compatibility headaches, you 
need to consider a monitor as but one- 
half the picture. If you already have a 
video display card, look for a monitor 
that works well with that card. If you’re 


tJVIt 


ACTION SUMMARY 


■ WHAT NONINTERLACED, 

1024-BY 768-PIXEL COLOR 
MONITORS DO 

All update each line of the 
screen each time It is refreshed 
and are capable of displaying a 
1024- by 76S-pixel image. 


■ UKES 

Image quality and performance 
are continually improving. Many 
of these monitors also are 
designed to work with recent 
model Macintosh computers. 

■ DISUKES 

Hefty prices and, in some 
cases, considerable weight. 
Some monitors are so heavy 
their manufacturers warn 
against placing them on top of 
your computer, 

m I^COMMENDATIONS 

The 17-inGh ViewSonic 7 
combines cost and 
performance leadership. 
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Starting from scratch, carefully evaluate 
both pieces of the equation, perhaps buy¬ 
ing the best monitor you can find and 
then picking the display card that works 
best with that display. Whatever your 
strategy, remember that if you want to 
achieve high-quality images, the display 
card and the monitor you choose must 
work together. 

Think Big, Think High 

When you start shopping for a monitor, 
consider screen size and resolution first. 
The two are closely related. A large 
screen allows you to run applications at 
high resolutions. While some smaller 
screens can accommodate resolutions 
beyond the VGA standard of 640 by 4B0 
pixels, you*d best add your optom¬ 
etrist’s bill into the cost of the monitor. 
Screen characters shrink each time you 
boost screen resolution. At 1024- by 
768-pixel resolution, characters are bare¬ 
ly readable on a 13-inch screen. For reso¬ 
lutions that high, a 15-inch screen really 
is the minimum you should consider. A 
good mle of thumb is to divide the hori¬ 
zontal resolution (640 for VGA) by the 
horizontal width of the screen. This gives 
you a pixels-per-inch measuremenL 
You’ll find yourself squinting at display.s 
containing more than 80 pixels per inch. 


High resolutions buy you more on¬ 
screen real estate to work with. If you 
rely on multiple windows for multitask¬ 
ing applications, the added space will 
make you more productive. Large screens 
may well improve productivity further 
because they typically make the images 
on-screen more readable. Precise work, 
such as desktop publishing, technical 
illustration, and CAD, requires high reso¬ 
lutions and an ample screen. 

Manufacturers measure a monitor’s 
screen size diagonally, from corner to 
comer, but you should confirm the accu¬ 
racy of this measurement before buying. 
Some plastic bezels surrounding the face 
of the monitor take up more screen area 
than others, so not all 16-inch monitors 
offer the same viewing area. Carry a tape 
measure and make sure you’re getting 
what’s advertised. 

The SmaUer, the Better 

The next specification to consider is the 
monitor’s dot pitch measuremenL To 
understand dot pitch and a few otJier tech¬ 
nical specifications, you need to have a 
basic understanding of how a monitor 
works. On a color monitor, images are 
made up of liny red, blue, and green phos¬ 
phor dots. Usually, ihree electron beams 
(one each for red, green, and blue) paint 


an image by sweeping across the inside of 
your monitor’s screen and exciting the 
phosphor dots. The image is painted a line 
at a time, from left to right and from top 
to bottom. A monitor’s dot pilch is the 
distance, in millimeters, that separates 
each of the phosphor dots, Tlie smiler the 
number, tlie finer the image. Look for a 
monitor with a dot pitch of no greater than 
0,31 mm. All the monitors in this review 
fall in this range. 

Unfortunately, evaluating image quality 
is not as simple as finding a monitor with 
the lowest dot pitch. Factors such as con¬ 
vergence and blooming also come into 
play. A monitor with poor convergence 
will display white characters fringed 
with color and other distracting effects 
caused by poor registration of color. To 
create pure colors, the three electron 
beams must be aligned so that they con¬ 
verge precisely. Serious misconvergence 
will make your screen seem out of focus, 
and no amount of manual adjustment of 
the controls will help. 

Some monitors cannot maintain image 
quality at high iniensilles. As intensity 
increases, the image begins to break up. 
Characters become blurred and unread¬ 
able. To some extent, tliis blooming effect 
is unavoidable, but severe blooming may 
reveal defects in a monitor’s design and 
undoubtedly will prove annoying. 

A Refreshing Sight 

While certain monitor defects can offend 
your sense of aesthetics, others can cause 
more serious problems, such as eyestrain 
and headaches. The most serious prob¬ 
lem is screen flicker. At its worst, flicker 
causes images to pulsate, but your eyes 
are sensitive to even small levels of 
screen flicker. 

Two major faciors determine the severity 
of flicker. One factor is the vertical scan 
frequency, or refresh rate, of the screen. 
The refresh rate tells you how many times 
the entire screen is painted each second. 
The slower the rate with which it is 
refreshed, the more noticeable the flicker. 
Your eye can easily discern flicker when 
ihe screen is updated less than 50 limes 
per second (a refresh rate of 50 Hz). 

The .screen is refreshed 70 times per 
second under the VGA standard, except 
in the highest resolution mode, which is 
refreshed at 60 Hz. When you move 
beyond VGA resolutions, refresh rates 
may vary. Some monitors do not have a 
high enough refresh rale al these higher 
resolutions. If you plan to run high-reso- 
lution drivers, make sure your monitor 
can maintain an adequate refresh rate al 
its higher resolutions. The VESA stan¬ 
dard calls for a 72-Hz refresh rate for 


Emission Control 


S everal years ago, people began to 
voice concerns regarding possible 
health hazards resulting from 
magnetic emissions of video moni¬ 
tors, as well as from other equipment 
such as power lines and ciectric appli¬ 
ances. (See “Of Monitors and Emis¬ 
sions” Under the Hood, September 
1990 BYTE, page 445). 

In 1988, a Swedish commission 
adopted a standard for measuring 
electrostatic, electric, and magnetic 
alternating fields. In July of 1990, 
a new set of Swedish standards 
was issued to cover only very low 
frequency (VLF) emissions. In 
December 1990, yet another set 
of Swedish guidelines, MPR IT, 
was promulgated to cover both mag¬ 
netic fields of extremely low fre¬ 
quency (ELF) and VLF fields; it 
eventually was expanded to include 
alternating electric fields and elec¬ 
tro sialic emissions. 


Today, many monitor vendors 
adhere to the stringent Swedish stan¬ 
dards, but not all manufaciurcrs 
comply. Of the 24 monitors the 
BYTE Lab reviews, more than half 
meet the Swedish MPR 1) emission 
standards. Those that don't include: 
Aamazing Technologies’ CM8486X, 
Amdek’s AMI817, AOC’s CM~337, 
fdek/llyama’s MF-52I7, Relisys’ 
RE 1422, Sampo’s KDM-1466, Sam¬ 
sung’s P17CM and SyncMaster 15, 
Seiko’.s CM 1450 14, and Tatung’s 
CM14UAS and CM17MBD. 

Bui as time goes on. compliance 
with MPR 11 is likely to increase 
steadily. Louis Slesin, publisher of 
the New York-based VDT News 
newsletter, expects all monitor manu¬ 
facturers eventually will market mon¬ 
itors that conform to the MPR U stan¬ 
dards. Says Slesin: “It only costs a 
little more to build a low-emission 
terminal.” 
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Are You Ready for Vi^dows 3.1? 



Millions of copies later, Windows has 
changed the face of computing. Today, 
MI welcomes Windows 3.1, a more reli' 
able, usable, and robust graphical user 
nterface. 

ATI has affordable, high quality graph- 
cs boards with Windows 3.1 drivers 
available NOW] You can easily obtain 
ihese new drivers directly from ATI, or 
jownload them from ATI's bulletin board 
service [416) 7564591, CompuServe’s 
Windows Forums, or other popular 
BBSs. And theyTe faster than ever. 

To truly maximize the performance of 
Windows 3.1 you need graphics accelera¬ 
tion. ATI graphics boards increase the 


speed of Windows and all its applications 
beyond your expectations. 

Industry experts state that ATI graph 
ics boards are the best. Year after year 
ATI graphics products are awarded for 
their combination of superior features 
and performance. PC Magazine's 
Choice, PC Computing's Most Valuable 
Product award, and more. 

Think you’re ready for Windows 3.1? 
Ask yourself this. Do you need to 
increase the speed of Windows applica¬ 
tions? View more information on-screen 
with resolutions up to 1280x1024? 
Increase colors up to 256? Eliminate 
annoying screen dicker with refresh rates 


up to 76 Hz? Or, enhance TrueType to 
laser quality text using ATI’s CRYSTAL 
Fonts rasterlzer? Yes? Then you are ready 
for ATI Graphics Accelerators. 

ATI Graphics Boards- 
Making Windows Work Better 


GRAPHICS ULTRA^*^ 
85t4*UlTRA^ 
GRAPHICS VANTAGE 
VGAWQWDERXl^^^ 
VGA INTEGRA^ 

VGA BASIC* 



Copyright © ATI Technologies Inc., 1992. AIJ company and/or product names are trademarlcs and/or registered trademarks of their manufacturers- 


. ATI TECHNOLOGIES INC. 

' 3761 Victoria Park Avenue 
ScarhorooBh, OnUflo 
Canada M1W3S2 
; Telephone: (-416J 756 0716 
UserSuppcm. (416) 756-0711 
Facsimile: 14161 756 0720 


Cirdft 150 on Inquiry Card. 






























Sony TVinitron® monitors. Now in assorted sizes. 



*PC iWagQztne Editors' Oioice oworded July ond Wacwadd Editor^' Choice awarded Mardi 1992. to Sony CPD-3304 Muliiscon HG. 1992 Sony Corporal ion of An>enca. All rights rsjerved. Sony, Trirntron, 
MuEtisoon and Super Fne PiFch ore trademarks of Sony 









sharp image. Plus a Super Fine Pitch'*Aperture Grille for t>right. rich 


colors. And a vertically flat screen for reduced distortion and a full 


with ail the current maior graphics standards. And they're backed by 


the quality and support Sony is known for 


Macworld and PC Magazine liked our 14" monitor so much 


So whether ycDu're bLjying one for yourself or enough for th 


entire department. cJont settle for anything less than Trinitron 


monitors by Sony. The ones that make all your projects look better. 


No matte?r how big they are 


For more information and the name of a Sony dealer near you 


just call 1-800-3*52-76^9. 


CircU 164 on Inquirv Card, 






HIGH-RESOLUTION MONITORS COMPARED 


Size, weight, resolution, aiui price are just four of the features you should consider nAcfi purchasing a noninterkced 1024- by 768-pixel color monitor. 
= yes; 0 = no; hi!A - not applicable} 


13-INGH MONITORS 


14-INCN MONITORS 


Company Aamazing Technologies 

Mode! GMa4B6X 

Sanipo Corp. 
of America 

AlphaScan Plus 
KOM^1466 

Seiko Instruments 

CM145014 

Talung Co. 
d 1 America 

CM14UAS 

Price 

$699 

$695 

$799 

$649 

Specifications 

Maximum resolution 

1289X1024 

1924X768 

1024X768 

1024 x 760 

Diagonal sereen size (Inches) 

13 

13 

13 

13 

Diagonal screen size (mm) 

330,2 

330.2 

330.2 

330.2 

Dot pitch (mm) 

0.20 

0-28 

0.25 

0.20 

Bandwidlh 

80 MHz 

80 MHz 

50 MHz 

65 MHz 

Horizontal scan frequency 

31-64 kHz 

30-69 kHz 

31-5{H(Hl 

31.5^. kHz 

Vertical scan frequency 

50-90 Hz 

50-90 Hz 

50-90 Hz 

50-90 Hz 

Overall dimensions 

14x13,3x15 

16.1x16.5x1725 

13.8x13,1x15,7 

14.5x12.9x15.2 

(wxh xcf) In Inches 

Overall dimensions 

366 x 341 x380 

408 x 418 x 440 

351 x333 x 399 

367 x 328 x 385 

(w X h X d) In mm 

Weight (ftis.) 

30 

27 

33 

25.3 

Weight (kg) 

14 

12.4 

15 

11 

Mean time between 
failures (hours) 

20,009 

20,000 

15,000 

35,000 

Parts and labor warranty 

1 year 

1 year 

1 year 

1 year 

On-sil 0 service 

t). 

, • I * A . 

■01 

:a ‘ 

Compatibility 

Text mode 

a 

. • I 

• 

O 

: 

. Q 

TTUEGA capabiliiy 

.0 

0 

O’ 

0 

Macintosh compatible 

.o 

• 

:;b‘' 


Standard VGA connecior 

• 

• 

• 

• 

Special VGA connector 

o 

o 

o 

o 

RGB connectors 

a 

6 

6 

0 


AOC Intemafional 
CM337 


Mitsubishi Relisys 

Elecltonlcs America 
Diamond Pro 14 RE1422 

FW405‘ATK 


$643 


$635 


S745 


1024 x 768 
14 

355-6 
0.23 
65 MHz 
3(K56kHz 
56-00 Hz 
14x15.25x13.75 

356 x 387 x 349 

26 

13 

49,300 
1 year 


1024x768 

14 

355.6 
0.28 
70 MHz 
30-50 kHz 
50-90 Hz 

13.75x13.9x15.25 


1024X760 
14 
■355,6 
0,23 
65 MHz 
30-SQkHz 
47-00 Hz 
I4x 15x 15 


340 x 352 x 386 356x301 x381 


26 

12 

30,000 
2 years 


25 

11 

33,000 
1 year; 

2 years onpictotube 


Power 

11WT20 VACfn one monitor 
110/120 VAC aulodeleotion 




:|(i: 

O 


o 

■O 




Ejgorramics 

BaseM 


Base swivel 

• 

m 


• 

Polished screen 

0 

0 

"P 

•0 

Flat screen 

:0 

o 


p 

Trinitron lube 

0 

0 

• 

0 


Synchror^izatlon Method 



Multifrequency 

• 

0. 

• 

m 


m 


Multlscannlng 

0 

m 


0: 


m 

• 

RGB sync on green signal 

m 

m 

N/A 

N/A 

N/A 

N/A 

N/A 

RGB external sync 

WA 

M/A 

m 

N/A 

^ N/A 

II 1 

N/A 

N/A 

Emlsslon/Safety Standards 





M 1 



Conforms to TUV 

• 

• 

. ' 0 

• 

; V, 



Meets MPRII emission standard 

0 


■ ip 

0 





Controls 


Brightness 

• 

m 

m 

m 

Contrast 

• 

m 

m 

m 

Manual degaussing 

P 

0 

m 


Power-on automatic degaussing 

n 

m 

0 

• 

Horizontal position 

m 

m 

m 

• 

Vertlcai po^lion 

m 

m 

m 

• 

Horizontal size 

P' 

m 

m 

• 

Vertical size 

• 

m 

m 

• 


m 

m 


m 

m 
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15-IKCH MONITORS 




te^NCH MONITORS 


Hitachi 

Mitsubishi 

Optiquest 

Samsurvg 

TVM 

Idekillyama 

NEC 

Seiko 

Tatung Ca. 

ssei Sangyo 

Electronics America 


InformaUon Systems 

Professional 

North America 

Technologies 

tnstrunients 

of America 

uperScan 15 
CMlSa4MU 

Diarnoraj Scan 16 
FS6605-ATK 

2000-0 

SyncMaster 15 

MD-15+ 

MF-5217 

5FG 

JC-174IUMA 

CM1760Lfl17 

CM17MBD 

$7m 

$1499 

S795 

3849 

$795 

$1695 

$1699 

$1599 

$1799 

1024 x 768 

1280x 1024 

1024x76$ 

1024 X 768 

1024 X 76® 

1024 x 768 

1280x1024 

1280x 1024 

1280x1024 

15 

15 

15 

IS 

IS 

16.4 

15.5 

16 

16 

381 

381 

381 

361 

381 

415,9 

393.7 

406.4 

406.4 

0.28 

0.28 

0.28 

0.26 

0.28 

028 

028 

025 

0.28 

65 MHz 

100 MHz 

75 MHz 

75 MHz 

75 MHz 

55 MHz 

135 MHz 

100 MHz 

100 MHz 

30-58 kHz 

30-64 kHz 

30-56 kHz 

30-50 kHz 

28-58 kHz 

30-57 kHz 

27-79 kHz 

31-64 kHz 

29-65 kHz 

50-100 Hz 

50-130 Hz 

50-100 Hz 

50-90 Hz 

45-100 Hz 

50-90 Hz 

55-90 Hz 

50-90 Hz 

50-90 Hz 

X 14.75x16.3 

164 x15Sx 17.5 

14.5X15.25X15.25 

14Jx 16x15.7 

16.2x14.5x15 

162x162x16.5 

16,4x17.8x19.8 

15.98x15.65 X 17.52 

162x15x18.9 

8 x 378 x 414 

409 x 404 x 445 

368 X 3B7 X 337 

376x407x397 

410 x 370 x 380 

410x415x420 

417x4^x503 

406x398x445 

411 X 380x480 

30 

4D 

28 

35 

32 

40 

56 

51 

44 

16.5 

18 

13 

16 

15 

18 

25 

23 

20 

20,000 

23,000 

30,000 

20.000 

30,000+ 

29,300 

35,000 

15,000 

35,000 

2 years 

2 years 

1 year 

1 year 

2 years 

1 year 

1 year, labor; 

2 years, parts 

1 year 

1 year 

O 

Optional 

•o 

O 

6 


Opisonal 

- Vi.- ' 

^2 


m 

o 

'O 

• 

o ; 

• 

• 

p 

d 

":q 

P i 


• 

• 

• 

m 

Q 

• 

m 

o 

• 

m 

• 

• 

O: 


P 

.0 

P 

• 

m 

•p- 

o 

o 

Q 

• 





■ 



• 

• 

• 

« 

# 


m 

• 


• 

• 

• 

• ’ 

• 

• 

m 

m 

• 


• 

d 

O: 

’O 

o 

• 






m 

P 

• 

• 

• 



• 


• 

p-; 

o 

p 

o 

p 



• 






• 

• 

• 

• 

m 

• 

m 

m 

• 

• 

• 

• 

• 


• 

m 

m 

m 

o 


Q 

0; 

P 

O 

m 

m 

• 

m 

• 

• 


• 

Q 

m 

m 

• 

m 

• 

• 

• 

• 

m 

m 

m 

• 

m 

• 

• 

• 

• 

m 

m 

m 

• 

m 

• 

• 

• 

• 

m 

m 

m 

# 

m 

• 

• 

• 

• 

m 

m 

m 

m 
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HIGH-RESOLUTION MONITORS COMPARED 


Size, weight, resolution, and price are just four of the features you should comider when purchasing a mminterlaad 1024- hy 768-pixei cahrmonitor, 
(• = yes: O = 00 : NiA = not applkahk) 

17-iNCH HONITOf?S 


Company 

Amdek 

CTX 

Inlemattonal 

Nanao 

Nanao 

Samsung 

tnformation Systems 

Sony Corp, 
o1 America 

Toshiba America 

ViewSonic 

Model AmcfekAMiaiT 

1760-F 

F550i 

T560I 

CPD1604S 

SyncMaster 4 
P17CM 

Muliiscan HG 

FS Mulli Frequency 

ViewSonic 7 

Price 

$1299 

$1200 

$1749 

$2699 

11299 

$1699 

$1900 

$1399 

Specifications 

Maximum resolution 

1280x1024 

1280X1024 

1280X 1024 

1280X1024 

1024 X 768 

1024x768 

1280x 1024 

1280x1024 

Diagonal screen size 
(Inches) 

17 

17 

17 

17 

17 

17 

17 

17 

Diagonal screen size (mm) 

431.8 

431,8 

431.8 

431,8 

431.8 

431.8 

431,8 

431.8 

Dol pitch (mm) 

0.26 

0.28 

0,28 

0.26 

0.31 

0.25 

0.31 

Q2B 

Bandwidth 

125 MHz 

80 MHz 

80 MHz 

120 MHz 

50 MHz 

60 MHz 

100 MHz 

110 MHz 

Horizontal scan frequency 

30-76 kHz 

30-65 kHz 

30-S5kHz 

30-78 kHz 

20-50 kHz 

28-57 kHz 

30-65 kHz 

30-64 kHz 

Vertical scan frequency 

4(^120 Hz 

50-100 Hz 

55-90 Hz 

SS^OHz 

50-90 Hz 

50^7 Hz 

50-90 Hz 

50-90 Hz 

Overall dimensions 

(w X h X d} in Inches 16,e x 16.4 x 16.5 

17.1x16.5x16.3 

15.8x16x17.8 

16.2x16.4x10,6 

18.5X17.25X17.5 

15.94x16.01x17.25 

16,1x16.8x18.4 

16.3X17,1X18,9 

Overall dimensions 

(w X h X d) in mm 422 x 427 x 419 

434 x 410 x 415 

401 x408 x 452: 

411 X417X472 

418x441 x447 

405x427x438 

406 x 426 x 467 

414x434x480 

Weight fibs,) 

55 

44 

42 

57,5 

49.5 

48 

57 

61 

Weight (kg) 

25 

20 

19 

26 

22 

22 

26 

28 

Mean time between 
failures (hours) 

40,000 

25.000 

30,000 

30,000 

20,000 

53,000+ 

20,000 

45.000 

Parts ar>d labor warranty 

1 year 

1 year, labor; 

2 years, parts 

1 year 

1 year 

1 year 

t year; 

2 years an picture tube 

1 year 

1 year 

On-site service 

0 

Q' 

Q 

P: 

0 

p 

P 

P 

Compatibility 

Texi mode 

m 

• 

m 

m 

• 

• 

O 

# 

1TL/EGA capability 

• 

o 

0 

0 

• 

o 

O 

0 

Macintosh compatible 

m 

• 

m 

m 

• 

m 

• 

• 

Standard VGA connector 

m 

• 

m 

m 

o 

m 

m 

m 

Special VGA connector 

m 

• 

m 

m 

• 

0 

o 

• 

RGB connectors 

• 

Q 

• 

m 

p 

Q 

• 

m 

Power 

110/120 VAC in one momlor 

• 

• 

• 

o 

o 

• 

• 

m 

110/120 VAC autodeteclicn 

• 

O 

• 

o 

Q 

• 

o 

• 

Ergonomics 

Base till 

• 

# 

• 

m 

• 

# 

• 

• 

Base swivel 

• 

• 

• 

m 

• 

• 

• 

• 

Polished screen 

P; 

P,- 

P 

m 

,P 

• 

o 

• 

Rat screen 

• 

• 

• 

m 

• 

• 

• 

• 

Trinitron tube 

S 

o 

D 

m 

o 

• 

Q 

P 

Synchronization Methods 
Multifrequency 

m 

• 

m 

• 

• 

• 

• 

• 

Muttiscanning 

m 

o, 

• 

• 

o 

• 

O 

• 

RGB sync on green signal 

m 

N/A 

• 

• 

N/A 

N/A 

• 

• 

RGB external sync 

m 

N/A 

• 

• 

N/A 

N/A 

• 

• 

Emlsslan'Salety Standards 
Conforms to TUV 

Q 

m 

o 

o 

• 

Q 

• 

• 

Meets M P R11 emiss Ion standard p ■ 

Optional 

• 

• 

O 

m 

• 

• 

Controls 

Brightness 

• 

• 

• 


• 

• 

• 

• 

Contrast 

• 

• 

• 

• 

• 

• 

# 

• 

Manual depussing 

• 

• 

m 

• 

m 

P 

• 

• 

Power-on aulomatic depussing • 

• 

• 

m 

m 

• 

• 

• 

Horizontal position 

• 

• 

• 

m 

m 

• 

• 

• 

Vertical position 

# 

m 

• 

m 

m 

• 

• 

• 

Horizorytal size 

• 

m 

• 

m 

m 

• 

• 

• 

Vertical size 

• 

m 

• 

m 

m 

• 

• 

• 
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W e have to admit, youVe 
persistent. Year after 
year, youVe had the 
same objections to learning 
CAD. So weVe finally decided 
to do something about them. 

-1 Oh)€ctu>i\ # I: \ -— 

"IT TAKES TOO LONG 
TO lEARNr 

Not any more. Now , , . . , , 

Trtf Wfnacjws iriter/dce; £ind ktjni m effete 

AutoCAD* runs on Windows™ j^ufoOtD jar more attfisibie 
That means you get all the 
advantages of AutoCAD with- 

out memorizing command names. Instead, you create your 
drawings by selecting simple Windows tools and icons. So 
your learning curve is much shorter 




Wi^h fhf Wirjatjws AtittJCAD drawings are easily 

m dtjcumfnis and presenlafions created on desktop 
publishing, paint, drawing or wonJ-pracessing software. 


\ow AutoCAl 


-1 Objection #2; I- 

"J CANT DES/GN ON A COMPUTER:* 

Windows helps change all that. Its intuitive interface 
and pull-down menus eliminate most of the repetitive key¬ 
boarding that makes computer work feel confining. 

The AutoCAD Release 11 Extension for Windows also 
lets you move back and forth effortlessly between other 
Windows applications. So you can work the way that 
comes naturally to you. Create a brilliant drawing on 


AutoCAD. Write the specs on your word-processor 
Then use the Windows Clipboard to insert both pieces 
into a desktop publishing program, so you can polish 
your proposal. 

-1 Objectum #3; i- 

"f CAN WORK FASTER BY HAND:* 
Okay let’s be honest about this. Maybe you and your 
pencil can beat the blazing speed of AutoCAD for rough 
sketching. But AutoCAD leaves your pencil in the dust 


‘Suggested retail price Autodesk, the Autodesk logo and AutoCAD are Tcgisiercd irademarks oF Autodesk, Ine. All ocher traderrarks arc tradcmsrks of their respective holders 






















































Using Dynamif Daic Exchange; )iou can ehminate mary/ 
ncpetiiive iasb hy ifnfeing AutoCAD to othtr Windows 
programs. 


luns On Windows. 


when it comes to designing, making revisions and creating 
multiple views. 

That's not all. AutoCAD on Windows has another way 
to tmke you more productive. It's called Dynamic Data 
Exchange (DDE). With DDE, information flows in both 
directions between AutoCAD and other Windows applica¬ 
tions, like Microsoft* Excel* and Lotus l-2-3f 

So when you update an AutoCAD drawing, new costs 
can be automatically computed on your spreadsheet. And 


when you update your spread¬ 
sheet, it can revise your 
AutoCAD drawing for you. See 
how long that takes you by hand. 

With the new AutoCAD 
Extension for Windows, all the 
advantages AutoCAD users 
have been hoarding are now 
accessible to you. Now your 
files will be instantly transfer¬ 
able, and your work compati¬ 
ble with more than 650,000 
other AutoCAD users. That 

probably includes many of your clients and colleagues. In 
addition, you can use the power of programs like Microsoft 
Visual Basic^ or Borland Turbo C-I--I-" to create custom 
CAD applications that fit the work you do. 


AutoCAD gives you thf tools to linfc your dmwings to 
spreadsheets. So you can explore the possibilities of para- 
metrir design. 


Only S99*for AutoCAD Release 11 Usm. 


Still on the fence? Call 1-800-445-5415 ext. 670 for the 
name of the nearest Authorized AutoCAD Dealer, who will 
give you a free demo. 

Ciixk 267 on Inquiry Card. 
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Super VGA and high-resolution VGA, 

To avoid flicker, you also should look 
for a noninterlaced monitor, one that 
paints each line of the screen as it 
refreshes the display. The electron beams 
in interlaced monitors paint every other 
line of the screen in a single pass. The 
skipped lines are painted on the next 
cycle* To create a steady image, the 
phosphor dots of an interlaced screen 
must have sufficient persistence that they 
continue to glow until they are refreshed 
again. While increasing the persistence 
of die dots reduces Hicker, it may cause 
other undesirable effects such as ghost¬ 
ing, the persistence of an old image alter 
a new image appears* Noninterlaced 
monitors solve the flicker problem with¬ 
out introducing other undesirable effects. 
All the monitors reviewed here are non¬ 
interlaced models. 

Problems in variance also can turn you 
into an aspirin junkie* Even if a screen is 
updated frequently enough to avoid 
flicker, the updated image may not be in 
the same place each time. Rapid, jumpy 
movement of the images is called jitter. 
Slower movement, swim, causes the 
image to waver down the length of the 
screen. Drift causes a more subtle shift of 
the image over time. 

Scan as Scan Can 

Another factor to consider is nmltiscafi¬ 
ning capahility, the ability of some mon¬ 
itors to automatically synchronize to a 
wide range of video frequencies. If you 
plan to upgrade your display adapter 
later on, investing in a muUiscanning 
monitor—rather than in a monitor that is 
'huned'' to a particular frequency—may 
make sense. 

To run VGA, all monitors must .synchro¬ 
nize to a horizontal scanning frequency of 
31*5 kHz, the VGA standard. Horizontat 
scan frequency denotes the number of 
times the electron beams paint a single 
scan line each second. As long as you 
stick to standard VGA resolutions, you 
don’t have to worry much about multi- 
scanning capability. As you move into 
higher resolutions and faster refresh rates, 
however, you cannot depend on standard 
frequencies. Some monitors synchronize 
to the four or five specific frequencies that 
correspond to the resolutions the monitor 
supports. This is acceptable as long as 
your display card generates the frequen¬ 
cies expected by your monitor. 

Because they can synchronize to a vari¬ 
ety of different video frequencies, multi- 
scanning monitors deliver the best insur¬ 
ance for future upgrades. As long as the 
signal that is generated by your particular 
display adapter falls within the range 


supported by multiscanning monitors, all 
will be well 

The Trinitron Difference 

Does Trinitron technology deliver a 
sharper image? That's hard to say con¬ 
clusively, although our experiences indi¬ 
cate that a Trinitron tube offers some dis¬ 
tinct advantages. Conventional monitors 
use a shadow mask, a mask consisting of 
a number of liny holes, to guide the elec¬ 
tron beam. In contrast, long unbroken 
slits make up a Trinitron tube’s mask, or 
aperture griU. The slits allow more light 
to pass through to the screen, which pro¬ 
duces brighter colors. Unfortunately, the 
damper wire that stabilizes the aperture 
grill shows up as a very thin black line 
running across the cemcr of the screen. 
Larger monitors require a pair of damper 
wires. The thin line wonT bother most 
people. In fact, you probably won’t 
notice it unless your application has a 
white background. 

A Trinitron tube makes it difficult to 
measure dot pitch consisiemly. Typical¬ 
ly, vendors measure dot pitch as the dis¬ 
tance between the holes in the shadow 
mask, since the holes directly correspond 
to the phosphor dots. Because the .slots of 
the aperture grill can be measured only 
horizontally, the dot pitch numbers of a 
shadow mask and an aperture grill are 
not directly comparable. The 0.25-mm 
specification you see for the Trinitron 
tubes (see the table) is roughly the same 
as the 0.28-mm dot pitch of a conven¬ 
tional monitor. 

A Trinitron screen employs only one 
electron gun to fire the three electron 
beams, instead of the three guns used by 
a conventional display. With a single 
gun, the misalignment problems that 
plague a three-gun system do not arise. 
Better beam alignment eliminates vari¬ 
ance defects, resulting in purer colors. 

Trinitron tubes have another advantage: 
cylindrical screens. The flat top of Ihe 
cylinder makes the Trinitron screen flat 
vertically, although it is somewhat 
bowed horizontally. Other flat-screen 
monitors, such as those pioneered by 
Zenith, are flat vertically and horizontal¬ 
ly* Flat screens reduce the natural distor¬ 
tion caused by a curved surface* But 
strangely enough, an undislortcd image 
may take some getting used to. Most 
people viewing a flat screen for the first 
time have the strange sensation of 
“falling into” a screen that bows inward, 
an optical illusion caused by our natural 
tendency to compensate for the curved 
viewing surface of an ordinary monitor, 

A flat screen greatly reduces glare, a 
frequent problem in many office environ¬ 


ments. Most of today’s monitors are 
treated with an antiglare coating to mini¬ 
mize reflections, but you can further 
improve screen readability by using an 
antiglare shield. The good ones reduce 
static as well as glare. 

Weights and Measures 
Your working environment is important 
for other reasons, too. In fact, work 
space, rather than cost, may be the major 
factor limiting the size of the monitor 
you buy. Large monitors measure over a 
foot and a half deep and weigh well over 
50 pounds* A Im-ge monitor simply may 
not fit in Ihe space you have in mind, and 
if you have a small-footprint PC, a heavy 
monitor may squash your system box. 

You also should consider your cowork¬ 
ers. The magnetic field of a mammoth 
monitor can affect the image quality of 
other monitors in your work area* In addi¬ 
tion, your office mates may not appreci¬ 
ate having a huge monitor humming by 
their heads. Lately, computer users have 
become more aware of emissions pro¬ 
duced by monitors (,see the text box 
“Emission Control” on page 210)* 
Although there are more questions than 
answers when it conies to safe emission 
levels, Sweden’s National Board for 
Measurement and Testing has promulgat¬ 
ed a good minimum standard, MPR II* If 
you arc concerned about emissions, check 
the table for a monitor complying with 
these guidelines. 

Also be sure to look for a complete 
range of adjuslments to control the size 
and position of your screen image* Even 
so, the lime you spend carefully adjust¬ 
ing the screen may be wasted if the soft¬ 
ware you’re running tells the monitor to 
change modes or resolutions. Suddenly, 
the image on-screen may no longer 
appciu’ centered, and it may not even fit 
in the viewing area of the display* Some 
monitors can “remember” settings for 
each screen mode, which enables you to 
adjust the screen once for each mode and 
resolution; thereafter, whenever tlie mon¬ 
itor switches to a new mode, it will use 
the appropriate settings. All the test mon¬ 
itors can properly synchronize images in 
text mode and at resolutions of 640- by 
480- and 1024- by 768-pixels. The ATI 
VGA Wonder XLdispIay card that we 
used for testing is VESA compatible. 

Stray magnetic fields are another poten¬ 
tial source of frustration. They can build 
up inside your monitor and seriously 
degrade image quality* Degaussing 
clears the screen of these fields and 
improves the image* Many monitors 
automatically degauss the screen when 
they are first turned on. A manual 
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Monitor Comparison Chart 


A screen-hy-screen comparison of the 24 noninterlaced monitors tested hy the B YTE Lab, Look for brightness^ 
sharpness of characters, and contrast betiveen the foreground and background. 
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MONITORS 



degaussing button lets you clear the 
screen whenever magnelic fields cause a 
problem. 

Of course, placement of user controls is 
extremely important. In the past, adjust¬ 
ment switches invariably were placed at 
the near of the monitor; you had to be a 
contortionist to use them- Vendors finally 
are realizing that users need to see their 
screens while they’re adjusting them. 
Look for controls that are accessibly 
located on the front or side of the moni¬ 
tor. Also check out the type of control 
knobs the monitor supplies. Most moni¬ 
tors have large adjustment buttons and 
dials, but a few come with small, stick¬ 
like switches reminiscent of those provid¬ 
ed on TVs in the 1970s. Some of the best 
VGA displays have push-button digital 
controls that let you adjust the screen 
image with precision. (See the text box 
“Screen Colors As You Like Them,” 
below, for details on a control system of a 
different sort: NEC's innovative system 
for fine-tuning screen color.) 

But your ultimate objective in selecting 
a color VGA monitor should be to find 
one that provides crisp, true images with¬ 
out requiring a lot of fiddling with con¬ 
trols. The test results provided in “Moni¬ 
tor Benchmarks ” on pages 224, 228, and 
230, show how the 24 review monitors 
stack up. 

Front and Center 

Tons and tons of numbers make for pret¬ 
ty graphs, but what do they really mean? 
To present the information gleaned from 
our 300 tests in a meaningful manner, we 
distilled the data into nine graphs. 

Figure I is our version of the classic 
line-width test; it evaluates the ability of a 


monitor to prcaluce fine horizontal lines 
positioned at the center of the display. The 
smaller a monitor’s result in this test, the 
finer and sharper the image it can pro¬ 
duce—and the better the display. Our 
results put the Aamazing CMB486X, 
Samsung SyncMaster 15, and idek/Ilyama 
MF-5217 at the top of the class; while 
systems such as Seiko’s CM1450 14 
and CTX’s 1760-F demonstrate lacklus¬ 
ter performance. But these values alone 
do not tell the full story, 
fn fact, very little can actually be told 
by looking at raw values such as those in 
figure L Figure 2 presents a more bal¬ 
anced look at line width by graphing the 
difference between horizontal and verti¬ 
cal line widths and brightness (lumi¬ 
nance). Although we haven’t charted the 
monitor results in 640- by 4B0-pixel res¬ 
olution, our tests show almost all these 
monitors display horizontal and vertical 
lines of the same width and brightness. 
However, figure 2 shows that switching 
to 1024- by 768-pixel resolution stresses 
die equipment to its limit. Horizontal and 
vertical lines appear to have different 
widths and brightness. The Tatung 
CM 14UAS, in particular, shows remark¬ 
able changes in parameters. The Mit¬ 
subishi FS6605-ATK and Sony Multi- 
scan HG show little change in line width, 
but all of the monitors produced nolice- 
able changes in brightness. On ihi.s test, 
the best monitors are those that exhibit 
the least amount of overall change: the 
AOC CM-337, Optiquest 2(J00-D, and 
Mitsubishi FS6605-ATK. 

Figure 3 graphs monitor bloom by mea¬ 
suring how much the line width changes 
as the line brightness changes. Again, 
looking just at raw numbers can produce 


misleading conclusions. The bloom test 
sets the monitor at two arbitrary bright¬ 
nesses. The response to these settings is 
different on each monitor. Some moni¬ 
tors demonstrate very large changes in 
brightness; other monitors very little. 
Rather than blindly chan raw line 
change.s, figure 3 graphs the line width 
change in relation to the change in 
brightness. The monitors fall into two 
clear categories. Monitors such as the 
AOC CM-337 (which until this test have 
fared quite well) exhibit very large line 
width changes in proportion to Changes 
in brightness. Monitors, such as the 
Hitachi CM1584MU, that fare well on 
the test exhibit very small changes. 

Our next lest evaluates swim, jitter, and 
drift In simplest terms, this test demon¬ 
strates the ability of each monitor to 
draw a line in the same location time 
after time. Tire three components of the 
graph measure line movement over three 
time periods. Jitter indicates how far the 
line moves from its proper position with¬ 
in half a second, swim shows line move¬ 
ment over 10 seconds, and drift indicates 
line movement over a full minute. Unless 
you are taking precisely aligned close-up 
shots of a monitor screen, you probably 
Will never notice drift It simply happens 
loo slowly, litter, on the other hand, is 
very disturbing to the eye. 

The more consistently a monitor can 
repeatedly draw lines in the same loca- 
lion, the better the monitor. Three stand¬ 
outs in this category are the NEC JC- 
1741 LIMA, Nimao CPDI604S, and the 
CTX 1760-F. Repeatability is more 
imporiant in smaller monitors than in 
larger ones because your eye must work 
harder to see small images. 


Screen Colors As You Like Them 


N EC’s JC-174IUMA monitor pro¬ 
vides an interesting feature the 
company calls tire AccuColor Con^ 
irol System, li lets you adjust screen 
colors directly from the monitor’s front 
control panel. NEC provides a sample 
color swatch against which screen col¬ 
ors can be matched. The monitor can 
“remember” two color settings, in addi¬ 
tion to its stand aid factory setting. 

Why bother fine-tuning the color of 
the display? As desktop publishing 
becomes more prevalent, more people 
arc using computers to produce color 


“proofs” of their publications. 

In fact, with .some of the high-end 
desktop publishing programs, such as 
the Microsoft Windows version of 
Ventura Publisher 4.0, you can make 
color separations righl at your PC. In 
the past, this specialized prepres^s print 
process was performed only by special¬ 
ized service bureaus. 

A difficulty arises when the colors dis¬ 
played on the .screen do not exactly 
match the colors generated by desktop 
publishers’ color printers or their print¬ 
ing service bureaus. Even the selection 


of different paper coatings alters the 
color. NEC provides a color-swatch 
sample that you can print from either 
your IBM compaiible or Macintosh. 
You then can use the resulting printout 
lo compare the screen against the 
swatch and make adjustments until the 
colors match. 

Since this feature is little more than the 
ability to remember the relative intensity 
setting.s of a monitor’s red, green, and 
blue electron guns, other manufacturers 
are likely to follow NEC’s lead, if there 
is sufficient market demand. 
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See the Differenc 


^^Usingeack adapter ai 
VGA800-by-600and 
l,024-by-768 pixel 
resolutions, dll test 
images were dis¬ 
played crisply. ” 


^PC Week 


The intelligence 
built into this monitor 
eliminates all of the 
arm stretching and 
wheel turning so often 
associated with video 
mode changes. 

PC Magazine 


^^Nanao thoughtfully 
places the seven most- 
used controls on the 
front of the monitor, 
unobtrusively tucked 
below the faceplate. 

« Macworld 


brightly-sunlit new 
CADalyst 


CADalyst 

I 


See the difference that the industry experts 
agree has set the Nanao FlexScan 90801 
apart from other monitors. 


The Difference Will Impress You, 


Color yourself Impressed by the Nanao Rexscan 9080i'5 
multiscanning abilities and high resolution. The 1280 x 1024 non¬ 
interlaced resolution increases productivity 
and enhances graphics applications 
beyond compare. Its high refresh rate 
(74Hz) is easy on the eyes. And with 
sharper text ^ brighter cotors, the 9080i 
delivers the high quality professionals 
need...and want! 


The Difference Will Excite You. 


Get excited about doing what you've 
always wanted to do with Windows on 
the 9080i's larger 16-inch screen area. Highly compatible, 
in compliance with the Video Electronics Standards 
Association. Convergence & pin-cushioning controls. 

Dual Inputs for two computers or two boards. The tittle cirei* i6i on inquiry Cord 

differences that make for an exciting new monitor. (resellers: i<2J. 


The Difference Will Comfort You. 


Sometimes for high performance you need to give up 
creature comforte. But not with the 9080i. Sit back and 
relax in front of your Nanao monitor and its convenient 
front control panel. Almost every adjustment is within 
your reach. Nanao Rexscan monitors even align 
themselves with toe Swedish MPR standards of low 
radiation emissions and give you an anti-static coating, 
fulfilling your ergonomic needs. 

See the family of monitors ready for the next 
step in high resolution. To see the difference 
for yourself, contact your local Nanao dealer or 
call us at 1-800-800-5202. 


NANAO* 


NANAO U.aA. CORPORATION 

23535 Telo Avenue 
Torrance, California 90505 
(213) 325-5202 


Erf™- imanes hv Jfl6 Lofanzini/Vatefifl Befrwscul. Hiinllraton Baach. *Liwna Room' icnaoe cieaJed bv Neaiuif. Rasadena NAN ACT ami Fi afA wiiqipnort 
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Monitor Benchmarks 


Line Width 
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Figure 1. This lest, which com^ 
pares the horizotUal Hue 
widths measured at the center 
of the screen, measures a 
monitor's ability lo create 
fine, thin lines. Although no 
clear emerge, the 

Aamazing CM84S6X and 
Samsung SyncMaster 15 come 
out slightly better than the 
others. 


Figure 2, This test compares 
the luminance (brightness} and 
line width of horizontal lines 
against the luminance and line 
width of vertical lines; mea¬ 
surements are made at the cen¬ 
ter of the screen. A large value 
indicates that horizontal and 
vertical lines on the same 
screen differ in width and 
brightness. The AOC CM-337 
and Mitsubishi FS6605-ATK 
draw lines that are consistent 
in width and brightness. On the 
Tatung CMI4UAS, the bright¬ 
ness of horizontal and vertical 
lines varies greatly. 


Figure 3. This test compares 
how much the line width 
changes at the center of the 
screen as the luminance is 
increased. For this graph, a 
large value shows a tendency 
for the line to blur as the inten¬ 
sity is increased. Results on 
this test separate the 24 moni¬ 
tors into two distinct groups. 
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Now ^U|i|jrirl:$ 

1 IP AtJCllPil^L- 
Ivchnolcjj^y foi' 
11 IV 111^ ScanJet 


Tcxiay' s Lueiness i& covereJ in paper. It's your PC. WorJSean converts any document into text tliat can 

piled on desks, lost in ^es and burying good be read by word processing, desktop publiebing and spresdsbeet 

ideas alive, Tkat^a wby we created WoidScan^ programs (no typist can equal 1200 words per minute or our 

and WonlScan Plus lor Windows, Tlie industry leading accuracy). So you can iniegcale tbe informa- 

award-winning Optical Cbaracter Recognition technology tbat Hon into your own work, ready in moments for CALERA 

eliminates tbe slow process of manually typing documents into revisions, retrieval and P-mail. Call us for details. iucocnitioiu IiYstimiS 



For A FREE Full -Wo rising Evaluation Copy t)f WorJScan Plus And flio Nearest Dealer Location Call (800) 544-70i:)l 


Caieia SecagiiitiDii ^yiateim 
Calara® iaa I rtiJvmArt And WoMStan 


475 Potreno Ava.f Suiuiyvalfi. CA. 94086 Qutiifle USA (40B) 72O’0999 FAX (408) 730-1330 © 1992 Cilura JRocogniliDn SyAtetiUr 
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Oar innovations nemr 
The new MultiSync 4FG, 
SFG, and 6FG monitors 
feature our AccuCoior^^^ 
Control System. An 
amazing advance in 
computer monitors 
that lets you match 
on-screen coiors to 
printer output, 
other monitors, 
and color 
. reference 
systems 
such as 
Pantone: 




Are you missing the big picture? Do the 
little things just disappear? The new genera¬ 
tion of MultiSync* monitors were designed 
to solve these problems with a laiger, more 
readable display for windowing environ¬ 
ments. Introducing the 15" 4FG” and the 
17" SFG” monitors. Larger screens combined with our FullScan” capabil¬ 
ity provide edge-to-edge images in a much bigger display area. A high-contrast 
surface delivers exceptionally crisp text and graphics. 

The new MultiSync 4FG and 
5FG monitors. Images so big 
and sharp, you'll see more 
details in more detail. 

Advanced screen technology gives you a flatter screen both horizontally and 
vertically, so images appear flat with less distortion at the edges. Higher 
refresh rates enable flicker-free images. Plus, on-board memory and digital 
controls store preset graphics modes and automatically size and center 
screen images. You can also adjust image size, position, on-screen color, 
and pin cushion. 

Both monitors are compatible with MS-DOS based systems and the Mac II 
family and Quadrar The 4FG supports a range of video standards from VGA 
to 1024 X 768 (70 Hz) non-interlaced. The 5FG supports video standards from 
VGA to 1280 X 1024 (74 Hz) non-interlaced and many workstation modes. 

The all-new 4FG and 5FG. So big, bright, and sharp it’s easy to see 
their advantages. 


Oomputprs and Communlcallcns 


MVP 
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MulHSync 5fG Monitor 












MultlSync 4FG Monitor 


Call 1-BOO NEC iNFO, (In Canada: 1-BOO-343-4418.) For Jmrriediate Info via fax, call NEC FastFacts. 1800 366-0476. Request 1531 for 4FG and 1741 for 5FG. 

Circle 163 on Inquiry Card. 
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Monitor Benchmarks 


Lme Steadiness 


Convergence index 
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Figure 4, This test compares 
the consistency with which 
iines are placed on the screen; 
measuremenrs are made at the 
center of the screen at 0.5-sec- 
and (jitter), J0-second (swim), 
and 60-second (drift) intervals. 
Large values indicate an 
image that moves about the 
screen, which causes distor¬ 
tions in the color and bright¬ 
ness of the image. The NEC 
.fC-1741UMA and Nanao T- 
560i perform very well in this 
test. 


Figure S. This test compares 
the geometric averages of the 
three components included in 
a horizontal line placed at the 
center of the screen. This 
value indicates how well 
aligned the pure red, green, 
and blue components of a line 
appear. Monitors with a 
smaller convergence index 
have better alignment and 
therefore provide better color 
and sharper images^ The 
Nanao F550i and Samsung 
SyncMaster 15 outperform the 
field in this category. 


Figure 0. This test compares 
the change in luminance mea¬ 
sured over a two-minute peri¬ 
od at the center of the screen. 
Luminance contributes to a jit¬ 
tery, or W£7V7, screen image. 
The steadier the luminance, the 
more stable the displayed 
image. Although ail the moni¬ 
tors tested peiform well in this 
test, the NEC JC-1741UMA 
and CTX I760-F lead the 
pack. 
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(ome people woiuilici loiocls 
down walls for tlie lond of 


om we re onermgo 


iff[ 


kmembcr images oj the Berim Wall jailing: people 
dancing and singing because, jor the first finif in generations, 
they could move freely, with wc restrktionsi 

Today, freedom-loving people have another rfdSOM 
to celebrate; the Super Cordless Mowsf 
from Z-Mx. MO annoying cord lo 
get in way, rt f>roiri(Sfs 
of mopfmeMf — /rom distances up to 6^ 
away — to kfee/wf! advantage of the W^m^Jours® 
reoolwfiOM. And (i iooh' tfJ[scrimiMiitf 
and left-handed users. No cord, wo^fttm^ hung up 
around your coffee cup. 

If you flfi/nk lof Vf exaggerating iioto mucfe /t can he, 
just think hack to the first time you usfJ a remote cowtrpf/eiJ 




MiW Ttinm tn |;irl 
thniif^ diHHr 


TV. in fact, tfce Su^er CcrJIess Alouse porJb on similar, 
dependable technology, wsm^ infrared light to tr^wsmif data. 

And to give you free, uninterrupted use, U7£ designed our 
mouse torfb tu?o rechargeable batteries. One is in tlje mowse, 
and the other is fee^t/u!!y charged msi Je tfce ijoniy mouse 
^ 70 ^^^£r which doubles as your infrared receiver Ok fo^ of 
that, as the pioneerof 400 dpi resolution technology, 

Z-Nfx the industry's most cfepelo^)fd iKfelli^ent 

driver software to put special preferences for cursor coKfrol in 
your i?j3K(fs. 

Tl?f 5ttf>er Cordless Mouse ojjery both /BM and 
M 4 c^Mfos^ users uKSMrJ>ossfJ freedom and ease of use. For 
more information on fcoio to get your ^jonds ok our mouse, 
C£jJ/ (71 4) 629-8050* And let freedom ring. 


Z-NIX COMPANY, INC* 

211 Erie Street, Pomona, CA 91768 
He Strings AfUcfcrii, 
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Monitor Benchmarks 
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Figure 7* This test imiicates 
how well a moniior can main¬ 
tain a consistent ima^e size as 
the contents of the screen 
change. A monitor's ability to 
maintain the size of an image 
is particttiarly important far 
multimedia applications such 
as full-screen movies. Six of 
the monitors tested do not 
show any noticeable change. 


Figure 8, This test compares 
how well the component colors 
of a line converge at the center 
of the screen against how well 
they converge when the line 
is heated in the upper-left cor¬ 
ner of the screen. A hw value 
on this graph indicates that 
an image is displayed consis¬ 
tently no matter where on the 
screen it is placed. The NEC 
JC^miVMA and Seiko CM- 
1450 14 peiform admirably. 


Figure 9, This test compares 
the differences between line 
width and line luminosity when 
measured at the center of the 
screen and at the upper-1 eft 
corner of the screen. A low 
value indicates that the intensi- 
. ty of an image is consistent 
and it does not blur as you 
move it from the center of the 
screen to the corner. 


230 BYTE ■ MAY 1992 










































































































Big Screen for Windows 



No question... this 17-inch monitor from ViewSonic 
is tlie ideal “big screen” choice for Windows. In fact, 
in a recent InfoWorld product comparison, the 
ViewSonic 7 was rated #1. Our monitor was designed 
for people who know what they want and won’t 
accept second best. 

The competition claims we’re unfair. That’s because 
the up-graded ViewSonic 7, with resolution up to 
1280 X 1024, features microprocessor-based memory 
along with 26 programmable preset modes. And it 
has a flat square, anti-static.screen to eliminate 


distortion and provide a sharp to-the-edge picture. 
Plus, for a flicker-free image, it boasts of ultra-high 
76Hz refresh rate. This monitor even meets 
low-radiation strict Swedish MPR-2 standards! 

ViewSonic 7—^the ideal 17" big screen mon¬ 
itor for the full-scale Windows environment. 

ViewSonic® 

12130 Mora Drive/Santa Fe Springs, CA 90670 
(800)888-8583 (310)946-0711 FAX (310) 946-1618 

Al I juroducti and brand names sx iradcniarlu, of theU- rejqiecuve ™nFiani& 


























MONITORS 


The lest for convergence measures the 
ability of a monitor to align red, green, 
and blue lines on the screen. Alignment 
affects a monitor's ability to display 
sharp, brilliant colors. Figure 5 provides 
a convergence index that is the geomet¬ 
ric average of the horizontal and vertical 
red, green, blue convergence readings. 
Unless a monitor's convergence capabil¬ 
ity is extremely good—as it is for the 
Samsung SynclVLaster 15—or poor—-as 
it is for the AOC CM-337—you canT 
judge convergence solely by the eye. All 
color monitors exhibit convergence 
problems, but the human eye is so 
skilled at detecting these differences that 
even reasonably good monitors, such as 
the Tatung CM17MBD, appear to have 
terrible convergence problems if you 
view only the red, green, and blue lines 
on the screen. 

Consistently drawing a line of the same 
brightness is as important as consistent 
color alignment. Figure 6 shows I he per¬ 
centage change in brightness of a line 
viewed over a two-minule period. 
Although some of the monitors exhibit 
half the change of others, this category 
lacks an outstanding winner. All the 
review units exhibit an excellent ability 


to regulate the line brightness. This test 
procedure did, however, quickly weed 
out several interlaced monitors that were 
inadvertently sent to us for review. All 
the interlaced monitors we ran through 
this test show luminance changes of 
nearly 20 percent, which explains why 
high-resolution interlaced monitors 
quickly leave your eyes feeling strained. 

On the Fringes 

When you look at a display, you look 
beyond the center of your screen. What 
happens around the edge of that screen is 
as important as what's going on in the 
center. Figure 7 evaluates a monitor's 
ability to provide an image that is stable 
in size. The number of screen dots that 
are active, and the intensity of those 
active dots, can cause the image to 
change size. The more active the bright 
dots, the larger the image. This phe¬ 
nomenon is typically a result of poor 
voltage regulation within the monitor. Il 
is particularly annoying when viewing 
rapidly changing screen images. 

This test is performed by displaying a 
single vertical line at the far right of the 
screen and marking its position. Most of 
the monitor screen is then painted white. 


The test measures how far the line on 
the right of the screen moves. This pro¬ 
cess is repeated for the top of tlie screen, 
using a horizontal line. The value 
graphed in figure 7 is the average of 
these two readings. 

Six monitors, the Sampo KDM-1466, 
the Mitsubishi FS6605-ATK, the View¬ 
Sonic 7, the Samsung PC17CM, the 
Nanao F550i, and the Amdek AM 1817 
don't perform merely well, they perform 
excellently* On none of these six moni¬ 
tors could our equipment detect any 
change in size. Images on the Aamazing 
and AOC monitors, on the other hand, 
bounce around grotesquely. With moni¬ 
tors ihat have poor voltage regulation, 
you can expect to see rapid changes in 
size whenever a large proportion of the 
screen changes color or intensity . 

The remaining two graphs document 
how well the monitors do when images 
arc moved from the center of the screen 
to the upper-lcfl comer* The test results 
provide an indicator of the screen's over¬ 
all image quality. 

Figure 8 provides a relative index of 
the difference between convergence 
quality at the center of the screen and 
convergence quality in the upper-left 



ISYS finds the documents you need 
faster than you ever thought possible. 

Locate and use textual data anywhere on your 
hard disk or network in mere seconds. 

“ISYS replaces ZyIndex for DOS as the industry standard for 
unstractured DOS text retrieval progra ms ” PC Sources tim 


Even faster and more n€jx]ble than before! 


Usually, the time you want to find information most Is when y ou’ re in 
the middle of something. Without exiting your work, pop lip ISYS, get 
what you need, then copy and paste it into whatever you’re working on! 

'\JSY8 is as fast as tightning.uieanly ami intuitively designed, 

. which makes U atiemy program to use ." InfoWorid 9/23/91 

"ISYS...offers good search options and a wid£ range of features 
for the mjodest price of ^95. ” PC Week 5/20/91 

"'..fast, easy to set up amPuse, and very powerfkP PCM Magazim 12/91 
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MONITORS 



comer. As before, monitors exhibiting 
the smallest differences provide the most 
consistent display quajity. Be especially 
wary of displays whose results in figures 
5 and 8 give them a consistently poor 
rating across the entire screen* 

Our testing puts the Seiko CM-1450 14, 
NEC JC-174IUMA, and Toshiba FS 
Multi Frequency in the lead on this 
benchmark, indicating that the color 
images located in the center of these dis¬ 
plays won't be distorted when moved to 
other screen areas. 

Figure 9 shows the variance in line 
width and luminance between the center 
and upper-left corner of the monitor. 
With several noticeable exceptions, the 
monitors performed well in this test. 

The Eyes Have It 

The table and figures in this article pro¬ 
vide the BYTE Lab test data youll need 


to start your monitor evaluation process. 
With this informatjon, you can quickly 
dismiss poor performers and concentrate 
on weighing the price and performance 
of the other models. 

In the end, though, your personal pref¬ 
erences probably will count For a lot. 
Unlike most PC components, monitors 
should be a “try before you buy” propo¬ 
sition, Take your test software, or a few 
sample images, to the store and try it on 
different monitors. If possible, compare 
your top choices side by side. Thafs how 
we made our top selections. 

In the world of 16- and 17-inch moni¬ 
tors, the $1139 ViewSonic 7 gets our 
vote as the best overall monitor: It pro¬ 
vides reasonable quality at an excellent 
price. However, if we had to choose a 
single monitor to put on our desks, it 
would be the Nanao F550i. This $1749 
monitor competes favorably with the 


newer fiat-screen $2699 Nanao CPD- 
1604S and wins hands-down when you 
factor in price. 

For smaller monitors, the 15-inch 
Optiquest 2000-D, priced at $795, is the 
overall performance leader, followed 
closely by the 14-inch AOC CM-337 
($649). Although earlier we warned you 
against using monitors smaller than 16 
inches, the price gap between a 16- and a 
15-inch monitor is sufficiently large to 
compel us to recommend a 15-inch mon¬ 
itor over the pricier 16-inch displays. ■ 


BYTE Lab editor Raymond GA Cdte has 
extensive experience as a software devel¬ 
oper and designer of interpretive lan¬ 
guages and user interfaces. Stanford 
Diehl is a testing editor for the BYTE 
Lab. You can reach them on BIX as 
**rgacote" and “sdiehlf respectively. 
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HALO Image File Format 
Library by Media Cybernetics 

Instant fUe support for your appUcaiwm 
Ackl image file reading and writing to 
your applications with tha HALO Image 
Fite Formal Library, Makes yoijr 
applicafion Instantly compatible with 
hundreds of graphics and imaging 
products. Offers complete support for 
TIFF (Tagged Image File Format), PCX 
(PC Paintbrush), BMP (Windows 
Bitmap), and CUT (Or. HALO). Worlffi 
with Borland C+-i-, Turbo C, Turbo C+-i-. 
and MtcrOBDft C. 

DOS WintJow-t 

LIST: S249 LIST: $349 

PS Price: $199 PS Price: $279 

FastFaxts 8&&7S 


F77L-EM/32 Vision 5.0 

by Lahey Computer Systems 

Industry leading 32-bit Fortran 
Language System Includes Phar 
Lap's 366/ DOS Eiitender. This 
VGPI, KMS, and DPMI compliant 
extender enables users to access 
up to 4GB and operate in the MS 
Windows DOS box. The extender 
is royalty free and Includes virtual 
memory support. New 
withVersion 5.0; 32-blt debugger, 
arrays beyond 16MB. compres¬ 
sion linker, and 486 optimiza¬ 
tions. Support for popular VAX, 
tBM VS, and 90 features. 

LIST: $1195 PS Price: $1049 
FastFaxts 334-052 
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LIST 

PS 

386 Max 6.0 

$1(X) 

$75 

386 DOS Extender SDK 

495 

479 

Blue MAX 

125 

99 

DESQview 386 

220 

189 

High C 386/486 

795 

749 

QEMM 386 

10O 

75 

SVS C3/ANSICComp. 

1195 

325 

WATCOM C9,0 386 

895 

739 

C Code Builder 

695 

579 

ASSEMBLY 



MS MASM 

150 

105 

OPTASM 

ISO 

145 

BASIC & ADD-ONS 


BAS-C Commercial 

955 

925 

dB/LIB Professional 

189 

179 

Microsoft SASIC PDS 

495 

349 

MS QuickBASIC V4.S 

99 

69 

QuickPak Prof. V4.0 

199 

169 

C LANGUAGE COMPILERS 

Instant C 

495 

479 

Quick C 

99 

69 

Microsoft C/C++Dev.Sys. 495 

349 

Watcom C 9.0 

495 

439 

CASE & PROTOTYPERS 

Demo II V3.0 

249 

239 

EasyCase Plus 

495 

449 

G-Base Professional 

799 

699 

Instant Replay Prof. 

795 

769 

Layout 

300 

239 

Show Partner F/X 

395 

295 
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DataBoss 3,5 
by Kedwell Software 
Works with your compiler to 
generate complete, working 
relational database applications in 
error-free C, C++ or Pascal. 

Data Boss cuts your development 
time in half, but still gives you the 
flexiblii^ of traditional metnods. 
You quickly create entry screens, 
menus and reports and build 
single-user and networked multi¬ 
user systems. Customizable 
source code is included, and you 
pay no run-time royalties. Ever. 
LIST: $695 PS Price: $649 

FastFaxts 5277-0&I 


EZ-Install 

by Software Factory 

Produces protessionai, comprebenslv© 
Inslallallon muttnes for application or 
software products throuph Insiallaticm 
Aid, a menu-driven facility Ihat quickly 
steps the developer through installation 
options, generates the installation 
configuration, then creates diatribution 
disk(s). Checks/modifies user's 
CONFIG.SYS, AUTOEXEC.BAT, 
Windows.lNI files, system environment, 
etc. Also Includes compression ulliity, 
file spliltina utility, and screen huHder. 
Reduces development time, ensures 
correct Installation, reduces support 
calls. Source included/no royalties. 
Available for DOS and OS/2, 

LIST: S249 PS Price: $229 
FastFaxts 1119-001 


COMMUNICATIONS 


ADD-ONS LIST 

Blast Prof. w/B-Host $99 
C Asynch Manager 3.1 219 

Essential COMM 329 

Greenieaf Gomm Ubrary 359 
Procomm Plus 119 

QuickComm 149 

Comm-DRV 90 

Comm-LOG 90 


PS 

$99 

189 

249 

329 

99 

129 

79 

79 


The FKWARE Data 
Compression library 
by PKWARE 

The PKWARE Data Compression 
Library allows software developers 
to add data compression lechnulogy 
to applioations. the application 
program controls all data I/O, 
allowing data to be compressed or 
extracted to any device or area of 
memory. Oniy 35K of memory is 
needed to compress data, and oniy 
12K Is needed fo extract data. 
Compatible with MSC, BC++. TC, TP 
6A Clipper Basic 4,5,7.1, ASM. 

LIST: $295 PS Price: $275 
FastFaxts 3043-011 


ARAGOdBXL 

by Wordtech 

ARAGO dBXL is a fully dBASE IV 
compatible database management 
system with unmatched peitormance 
and ease of use. It Is exceedingly fasi 
and features an elegant CUA compliant 
user interface with extensive HELP 
facilities, aTest Coverage Anaiyzer, a 
Panel Painter and numerous other tools 
for both flrsl-time users and aiJvanced 
developers. ARAGO dBXL Is also 
compatible with dSASE 111+ which will 
allow you to get started Immediately 
running mlIJinns of existing applications! 
Requiremente: DOS 3.1 or higher, IBM 
PC or better, hard disk, S40K RAM. 
LIST: $699 PS Price; $599 


FastFaxts 97 t-039 


DBMS 

CLARION Prof. Dev.V2.1 645 
Clipper 5.01 


dBASE IV 
dBMAN V 
dBXL 

FilePro Plus 
FoxPro £.0 
Paradox V3.5 
Quicksilver 
R:BASE 3.1 


795 

795 

295 

249 

699 

795 

795 

599 

795 


475 

570 

549 

219 

169 

669 

499 

555 

399 

645 


DBMS CODE GENERATOliS 

DataBoss 695 649 

Genifer 395 289 

Pro-C 2.5 795 739 

LII2 Developer's Release 595 449 


DBMS TOOLS &LIBRAEIES 


Artful Two 

295 

286 

Acesys for dBASE 

395 

349 

B-Tree Dictionary 

149 

139 

CLEAR + tor dBASE 

2G0 

179 

CodeBase 4.5 

395 

349 































We give developers what they need... 

• Tools to automate every aspect of the 
development cycle - over 5,000 in all 

• FREE pre-sales technical support 



WindowsMAKER™ 

Professional 

by Blue Sky Software™ 

Considered the easiest and fastest 
way to create MS-Wirtdows appli- 
catlons in C/C+-f. Generate the 
Windows .EXE w/complete source & 
production files (no royalties). Just 
Point & Click to define the Windows 
user interface. Lets you animate 
your design to instar% teat look & 
feel and make changes on the fly 
without needing to compile. Custom 
code 3s preserved during code 
regeneration. The leading 
development tool for Mfcrosott 
Windows. Highly Recommended. 
LIST; $995 PS Price; SS9S 
FastFaxts 200F006 



WATCOM C/386 
by WATCOM 

Develop and debug 32'bit 
appiE^ilons for oj^tended DOS, 
Windows and OS/2 2.0. Includes 
royalty-free 32-bit DOS extender, 
true 32-btt Windows GUI 
Application Kit, our fast, tight, and 
reiiabte 32-bit Code Optimizer, 
licensed Microsoft Windows SDK 
Components, an interactive 
Source-Level Debugger, an 
Execution Profiler and Morel Now 
irtctuaes OS/B2M Support. 

LIST: S895 PS Pric^^: $739 

FastFaxts 1044-020 





Clipper 5.01 

by Nantucket Corp, 

Clipper's open ardiitecture lends 
unprecedented freedom to 
application development. Its 
language is fully extensible with 
user-defined functions and new user- 
defined commands. You can extend 
the language with routines written In 
Clipper itself, or Integrate code from 
other languages tike C, Assembler, 
dBASE® and Pascal Develop 
applications larger than available 
memory, without defining overlays. 
Clipper's compiler generates stand- 
alme, executable files for cost-free, 
unrestncied distribution. 

LfST: S795 PS Price; $570 
FastFaxts 1139-003 



GPF GUI Program Facility 
by GPF Systems 

Gpf {GUI Programming Facility) is 
a powerful point and click visual 
programming environment. With 
Gpf you can prototype, test and 

e enerate a complete OS/2 PM 
iUI in a fraction of the time 
required to hand code. With no 
royalties, Gpf offers 16 and 32 bit 
0^2 PM support with: 

• Extended EdlHori SQL code 
generation 

• Automatic Help Creation (1PF) 

* user defined ccntrtiis 
• full control of fonts, colors, etc. 

LIST: $995 PS Price: $979 

FmtFaxts 3227-005 



UST 

PS 

Comet Multiport 

169 

149 

CommTools for Clipper 

299 

269 

dBX/dBport w/source 

$1000 $895 

dGE4.l 

295 

279 

dSah/age Professional 

200 

195 

Essential B-tree w/source 199 

149 

Faifcom c-tree Plus 

595 

495 

Flipper 

295 

279 

FUNCky.LlB 

249 

239 

Nantucket Tools II 

695 

499 

Net Lib 

299 

269 

Novell BTiieve 

595 

479 

Pro Clip 

99 

95 

R&R for dBASE & Comp. 249 

229 

R&R Code Generator 

199 

159 

Scrimage 

149 

139 

DEBUGGERS/ 



DISASSEMBLERS 


DIs/Doc Profess Iona] 

250 

229 

Muttlscope for DOS 

179 

99 

Periscope I/OK 

495 

459 

Periscope IV 

Varies 


Sourcer 486 w/BIOS 



pre-proc. 

130 

119 

Turbo Debuggers Tools 150 

119 

DEVELOPMEOT TOOLS 

AllClear 

300 

259 

ASMFLOW Prof, 

200 

179 

Blinker 

299 

279 

dANALYST Gold 

495 

100 

C-DOC 

1B9 

179 

Charge 

75 

eg 

CLEAR+fOrC 

200 

179 

Codan 

395 

349 


LIST 

PS 

Install 

$250 $219 

INSTALIT w/source 

249 

229 

MKS Toolkit 

249 

229 

Opllink 

150 

139 

PC-Unt DOS/OS2 

139 

115 

PVeS Config, Builder 

250 

219 

pves Version Manager 

600 

529 

.RTLINK Plus 

495 

419 

.RTPatch 

295 

269 

Sourcereris Appr. Prof. 

499 

459 

EDITORS 



BRIEF 

249 

Call 

Brie For C++ 

129 

119 

d Brief 

129 

119 

Epsilon 

250 

229 

KEDIT 

150 

139 

PVeS Protes. Editor 

300 

249 

SPF/PC 

295 

249 

SpeedEdit 

295 

265 

Vedit + 

165 

159 

GRAPHICS 



Essential Graphics Chart 399 

349 

GFX Graphics Library 

150 

139 

Graphic 

465 

419 

graphics-Menu 

249 

229 

GSS Graphics Dev1 TIkl, 795 

699 

GX Effects w/Source 

399 

369 

GX Text w/Sou roe 

299 

289 

HALO Professional 

395 

319 

MetaWINDOW/Premium 

595 

549 

PCX Programmers Tikt. 

249 

229 

QuiokPix 

495 

479 

Victor w/source 

295 

279 
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SpeedEdit 

by Bradford Business Systems 
Speed Edit ts a professtonai level text 
editor available for Windows 3.0, X- 
Windows Motif, & X-Windows 
OpenLook as a tme Windows 
application. Also available are DOS, 
SunOS, SCO Unix & Xenix, 
Interactive Unix, ATT Unix, HP-UX, 
MPE & MPE-XL character versions. 
Includes user customization; DOE; 
regular expressions; language 
sensitivity; keyboard macros; mulEipEe 
file access; compilation & testing 
from within. Call for Unix, MPE & 
multi-user pricing. 

UST: S295 FS Price: $265 

fastFaxts 2835-004 


OPUS Make 
by Opus Software 

OPUS Make will save you lime by 
etficieniiy managing your library and 
program builds. OPUS Make offers 
multiple directory support, make file 
debugging, regular expression 
macros, and supports all major 
version control systems and object 
librarians. Includes a makefile and 
dependency generator, timestamp© 
for source and object files, and OS/2 
version. DOS Memory Miser allows 
OPUS Make to run in 3K. ' Without 
a doubt, OPUS Make is the hottest 
Make Utility on the market ' - Tom 
Swan, PC World. 

LIST; $129 PS Price; $119 

FastFaxts 1675-002 




WordPerfect 
by WordPerfect 
WordPerfect gives you text^ 
graphics Integration, tables, pull¬ 
down menus, mouse support, 
equation editor, spreadsheet links, 
labels, mail merge, context- 
sensitive help,spell checker/ 
thesaurus, macros, dictionary- 
based hyphenation - plus tolMree 
support. 

LIST: S495 VS Price: $299 
FastFaxts J933-0J4 


Act! 2.1 
by Contact Software 

7?ie ProfesBionat Way to Manage 
Your Confaefs and Activities. 

ACTl the best-selling contact 
manager, is a powerful, yet easy- 
to-use program that automates the 
contact and calendar information 
of business people. ACT! 
provides the database, scheduling 
and work processing functions 
needed by anyone with business 
contacts. Available in Single-User 
and Network versions, ACT! is PC 
Magazine’s "Editors' Choice" for 
contact management software. 
L[ST!$395 PS Price: $329 

FastFaxts 2il6^00i 


OBJECT-ORIENTED/C++ 


BORLAND C++ 

LIST PS 

$495 $379 

C++ Science S Engineer 999 

895 

M++ 

295 

279 

Math,h++ 

100 

95 

Zinc interface Ub. w/sre. 

500 

485 

SmalitalkA^ 

125 

85 

Too}s.h++ w/source 

299 

279 

OTHER PRODUCTS 
Alpha R P L Cwfpanion Ugrede 99 

99 

Carbon Copy 

199 

179 

Fast! 

99 

89 

FastBack Plus 

189 

159 

Flow Charting 3 

250 

199 

HEADROOM 

130 

89 

HJJaak 

199 

149 

Lap Link Pro 

170 

129 

Link & Locate -h- - Ext. 

479 

399 

Mace Utilities 1990 

149 

99 

M Capture 

99 

98 

Norton Anti-Virus 

129 

119 

Norton Utilities 6.0 

179 

149 

pcANYWHERE IV 

179 

159 

PC Tools Deluxe 7,1 

179 

149 

PC-KWIK Power Pak 

130 

95 

Quick Net 

199 

195 

Remote2 

195 

139 

Speak2Me 

99 

98 

SpInRlte II 

39 

79 

Turbo EMS 

100 

39 


PASCAL 

MetaWare Prof. Pascal 495 4S0 
Microsoft Pascal 300 199 


rm 



UST PS 

Quick Pascal 99 69 

Pascal ASYNCH Mgr. 175 159 
Turbo Pascal 6.0 150 109 

TEXT SCREEN ADD-ONS 
C Worthy w/Source 649 549 
MEWEL Window System 295 279 
Vitamin C 395 369 

VC Screen - painter 149 139 
Vermont Views w/ source 890 819 

WINDOWS & OS/2 
ACTOR Professional 4,0 495 449 
After Dark for Windows 50 39 

BRIEF for 03/2 249 Call 

Case: PM (for C or C++) 1995 1599 
Case; W Corporate Vers. 995 969 
Class Manager 399 379 

dBFASTA/Vlndows 550 399 

DialogCoder 549 539 

Graphics Server SDK 495 455 
KnowledgePro Windows 549 395 
MS Windows V3.0 149 119 

MS Windows SDK V3.0 500 365 
Multiscope Wi ndows De b.379 315 
ObjectrieveA/Vindows 395 379 
ObjectVIsion by Borland 150 129 
POET/Windows 499 329 

Quadbasa-SQL for Win. 995 949 
Quick C for Windows 199 149 
Reaiizer 395 269 

Smailtaik/V 500 399 

ToolBook 395 349 

Visual BASIC 199 165 

WindowsMaker Prof. 995 895 



by Tenon Intei sy.stems 

A Smaller, SimpSerUNIXI luma 

yciur Maclnlo^h \nlo e lully fe^lursd' 
Sfirkaley 4.3BSD Uni* WDrt!station. Macti'^ 
Include lha full TCP eufla of protocols, 
NFS, UUCP, and f-sariea. Unix mulU- 
laalfing lets you run multiple Maclnlasn 
applications along with rnultiple Unix 
applicatiDna. AJI wilh Ihe Irtendly Mecintnah 
“polni H click' intarfaco. Built on a Camaglo 
Maflon iMach loundatlon. Tuma avery 
Maolnloah info an open system. Macintosh 
Classic thru Maclllx; 4MB: 4QMB diak. 

LIST PS 

WoriiJitalion $595 $475 

Devclupmenl System 
Option $395 $325 

FastFaxts 4622-901 (Workstation]) 
FastFaxts 4622-908 Option) 



SQA:ROBOT for Windows 

by Software Quality Auiomation 
Fully-automated test development 
and unattended teal execution for 
any Windows application, 

SQA: ROBOT generates scripts that 
can be maintained by non- 
programmers. Other unique features 
include: standalone or networked 
operation; run-time only option: easy 
to use, intuitive user-interface; user- 
selectable recording level generates 
Visual Basic scripts or low-level 
mouse and keystroke journal; and 
integrated test reporting using SQA: 
Manager, winner of Computer 
Lanugage's 1992 Productivity Award. 
LfST: $495 PS Price: $4*9 

FastFaxts 5305-001 



SHOP 1-800-421-8006 


All prices subject to change. Interaationai pr ices will vary* 


National Ai-CouitLs: 800-446-1185 FAX: 617-749-2018 













































• DOS, Windows, OS/2 and UNIX tools-for every 
major language 

• FREE, comprehensive buyers guides 

• Instant, on-line product literature with RistFaxts! 


• International Support 


THE PROGRAMMER’S SHOP: 
DEUTSCHLAND ITALIA 

Telefon: 0231 /1768-0 Telefono: 02-48.01.11.11 

Telefax: 0231 /1768-16 Telefax: 02-48.01.11.07 

hiteruatmui! prices will vary 




What is FastFaxts? 

Access literature on any of our products via 
FAX machine, FREES 


H 

^ - 


Call: 617-740-0025from 
^ any faxphone! 




Follow the voice compuieFs instructions and 
enter your product's code number. Then await 
your instant print out of product literature. 


dBFast 
for Windows 

by 

Computer 

Associates 


dBFast provides a 
migration path to 
Windows for dBASE, 
Clipper and FoxBase 
applications. With extensive 
Windows support applications, you can utilize 
Windows objects such as push buttons and check 
boxes. Graphical images can be stored in the data¬ 
base for use with visual applications such as person¬ 
nel databases. A single user version of dBFast meets 
the needs of the Individual, while a muiti-user version 
provides the data sharing capabilities required by 
information groups and corporate work groups. 
Support for Novell, LANManager, Token Ring and 
other NetBIOS compatible systems is available. Full 
support for Dynamic Link Libraries (DLL) and Dy¬ 
namic Data Exchange (DDE) provide integration with 
other Windows applications and support for external 
routines, such as C programs. Computer Associates 
is proud to deliver a complete dBASE compatible 
development environment under Windows. 

LIST: $550 Special PS Price: $399 


FastFaxis 998-006 
offer expires 5/30/92 


SVSC3 ANSI C, Pascal, 
or FORTRAN-77 
by Silicon Valley Software 

Only from tho Programmers Sh<^t 
ANSI compliant, optimizing, 32-btt 
compilens; DPMI-compliant, 
royalty-free DOS extender; source 
level debugger; utilities. Supports 
“flat moder code. Linker, librarian, 
make, i387 emulation. W31/4167 
support. Interoperable languagesl 
LIS J PS Price 

ANSIC SI 195 $325 

Pascal $1195 $325 

FORTRAN $1495 $395 

FastFaxts t9S&-049 

fFORTRANf l95S-050tFas€at) 


TiSliirsmEED - 

by The Stirling Group 

A hJlITealured Inslallatlon program 
builder especieliy for Windows/PM 
applicaiion^. Allows you Eo build 
Windows 3.0, & PowerPoinl Ilka 
installation programs. A bullt-ln simple 
install tanguage allows you to create 
complote irtsiaUaiion programs without 
any programming. % Complele &. other 
feedback controls buUl-tn. High- 
perlormarice data compnessian. Help & 
Instruction windows. Automatically 
builds program groups, items & icons. 
Installation logic ba^ on hardware 
configuration and memory. Allows 
Intelligent editing of INI files, 
AUTOEXEC.BAT & CONFIG.SYS. 
LIST: $395 PS Price: $369 
FastFaxts 2929-015 





Tllli 

1-800-421-8006 


ii; 


iiltS SHOP 




National Accounts 800-446-1185 BY592 


90 IndusuiaJ Park Road, Hingham, MA 02043 • Canada 800^-3846 • Mass, 617-740-2510 • FAX: 617-749-2018 
Credil card orders prex^essed only when product is shipped. All prices subject to change. International prices will vary. 










































PREVIEWS 



Downsizing Media: 
3y2-incii MO Drives Arrive 


DAVID A, HARVEY 


D ata. You’ve got more of it than 
you know what to do with. And 
weighing the benefits of fixed 
storage against removable stor¬ 
age is a complex balancing act* 
While fixed storage brings large capacity 
and quick access, removable storage prO“ 
vides data security, **sneakemet” data 
transfers, backup, and a way to install 
new programs* 

What we need is a standardized, af¬ 
fordable, high-capacity, random-access 
removable desktop storage device. Enter 
the 3 ^/^-inch magneto-optical disk drive* 
Packing 128 MB of rewritable data onto 


BV1E 


ACTION SUMMARY 


I WHAT MO DRIVES DO 

These 314-inch magneto-optical 
drives deliver 128 MB 
of removable storage in a small 
form factor with on average access 
time of 40 ms and data transfer 
rates of obout 625 KBps* 

LIKES 

Size and convenience for a 
reasonable price, relatively fast 
access times, and siipport for 
optical ROM. 

DISLIKES 

Lack of standardization among 
software drivers* 

RECOMMENDATIONS 
For fit and finish. Pinnacle Micro's 
REO-1 BOS emerges as the best 
overall choice. 


a 3 Vi-inch form-factor MO disk for about 
$2000, these drives promise a desktop 
solution that may end our storage woes* 
And with an average seek time of 40 mil¬ 
liseconds and a data transfer rate of 625 
KBps for the typical device, the MO 
drive is not much slower than existing 
low-end hard drives. 

In addition to the capacity and remov¬ 
ability benefits, some vendors are touting 
the promise of portable environments* 
Essentially, the new drives could let you 
create spreadsheets, reports, or presen¬ 
tations in whatever operating system 
and application suite you desire. You 
could save that same environment on 
a 3V4-inch MO disk and boot your 
own configuration anywhere you 
travel* 

For this roundup, I looked at four 
3 ^4-inch MO drives: Acumen’s AcuOp- 
tic-128E, IBM’s PS/2 3.5-inch Rewrit¬ 
able Optical Drive, MicroNet Technol¬ 
ogy’s MO-128/DOS, and Pinnacle 
Micro’s REO-130S (see the table). I 
chose these drives because they were 
available in production versions in time 
for testing and because they provide a 
representative sample of original-drive 
manufacturers. 1 also looked at an early 
version of Sony’s RMO-S350 drive, 
which at press time was slated to ship in 
the second quarter in commercial quan¬ 
tities to retail outlets under the Sony 
brand name (see the text box ‘'Sony’s Re¬ 
tail Entry Shows Promise” on page 244). 

3V4-inch Considerations 
Three potential problems come to irdnd 
when considering the viability of 3*4- 
inch MO drives: cost, performance, and 
compatibility. At about $2000, a 3*4- 
inch MO drive costs roughly as much as 
three 200-MB SCSI drives* However, 


cost becomes less of a factor when you 
add in multiple disks at $60 each. For ex¬ 
ample, a $600 200-MB SCSI drive costs 
$3 per megabyte of storage. A base 3*4- 
inch MO drive with one piece of media 
costs about $15 per megabyte. But by the 
time you acquire six pieces of media, the 
cost plummets to about $3 per megabyte. 
The more you use it, the less it costs. 

Performance, too, begins to diminish 
in importance when you consider how 
the drive is likely to be used* Much faster 
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main niche products. However, if prices 
fall and driver incompatibilities disap¬ 
pear, MO drives could be poised to take 
over the desktop. 


MO Is Better 

At the data-encoding level, 
3^A-inch rewritable optical 
drives are indistinguish¬ 
able from their 514-inch 
siblings. To record data, a 
laser heats the magnetic-al¬ 
loy recording layer to its 
Curie temperature (about 
ISO^C), At this tempera¬ 
ture, the coercivity of 
the recording layer 
tends toward 0, and the 
medium becomes sus¬ 
ceptible to magnetiza¬ 
tion, 

II MO writes are not 

simply a matter of mag¬ 
netizing a bit. Encod¬ 
ing data requires two 
passes. The first pass 
restores the magnetic orien¬ 
tation of the medium to its 
“virgin” state; the second 
pass actually encodes the data 
by selectively magnetizing bit- 
size areas. 

A detector picks up the light 
reflected from the magnetized 
(rotated) areas of the disk and, in 
turn, sends an electrical signal to a 
comparator. Based on the detec¬ 
tor’s input, the comparator then de¬ 
cides whether a given area contains a 
0 or a 1, Unlike 5 U-inch disks, 3 Vi- 
inch MO disks are single-sided and can 
hold 128 MB of data. 

When you get into the electronics and 
mechanics of 3 Vi-inch MO drives, the 
differences introduced by the change in 
form factor begin to appear. Basically, 
3 Vi-inch MO drives use miniaturized 
components, use more LSI logic, and 
spin at faster speeds, which adds up to 
greater performance. 

Some drives support the optical-ROM 
specification. O-ROM is essentially a 


than a floppy drive and far more conve¬ 
nient than a tape, a 3 Vi-inch MO drive is 
useful for storing archival copies of files 
and for primary storage of large files that 
need to be loaded only once; it could even 
serve as a primary storage system. How- 
ever, while performance considerations 
may dictate that you store your current 
work on your hard disk, you could keep 
libraries of images, drawings, and other 
elements on the MO disk. 

Another issue is software driver com¬ 


patibility. Without it you can’t 
change media between different vendors’ 
drives. Due to a lack of industry stan¬ 
dards in this area, there just isn’t com¬ 
patibility, While the hardware itself is 
compatible, software drivers create the 
problem (see the text box “A Confusion 
of Drivers” on page 246). 

The future of 5ie 3V4-inch MO drive 
looks mixed. If driver incompatibilities 
remain and prices stay in the $2000 
range, the drives seem destined to re¬ 


miniaturized version of CI>ROM in which 
information is burned permanently onto 
the polycarbonate substrate in a series of 
pits and islands that represent Os and Is, 

Spinning Platters 

I installed each 3 V^-inch MO drive ac¬ 
cording to its manufacturer’s recom¬ 
mended default configuration on a Gate¬ 
way 386/33 outfitted with an Artisoft 
AE-3 Ethernet adapter, an S3-based Ac- 
tix Systems Quantum graphics card 
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jumpered for 8-bit operation, 8 MB of 
RAM, and a Maxtor LS2000A IDE 
drive. The systems software consisted of 
QEMM the LANtastic Network 
Operating System 4.0 drivers, and the 
software drivers for the disk drive. 1 
chose this configuration to simulate a 
real-world environment. 


I conducted five tests on each MO 
drive. To simulate moves of large files, 
I created a 25-MB data file and used the 
XCOPY command to move it to and from 
the MO drive (see the figure). Through¬ 
put tests consisted of the BYTE Lab’s 
optical suite, which creates a 25-MB di¬ 
rectory structure on the hard drive and 


copies it to and from the optical drive 
using XCOPY, Both copy tests formatted 
the MO drive prior to the XCOPY. In 
checking the seek times, I used the 
BYTE Lab’s Time-Find test to search the 
MO disk for a nonexistent file. 

Compatibility tests consisted of check¬ 
ing for O-ROM performance and media 
interchangeability. For O-ROM perfor¬ 
mance, I used ^ny’s O-ROM demon¬ 
stration disk, produced by Autodesk, 
which contains a cornucopia of images, 
CAD drawings, and Animator anima¬ 
tions. For media interchangeability, I 
formatted a disk in each drive, copied 
some data files onto it, and checked to 
see if other drives could read it. 

I was overjoyed to see that all the MO 
drives came with external terminators. 
This is more than smart. SCSI bus recon¬ 
figuration doesn’t require taking off the 
back plate of the drive and pulling the 
terminating resistors; it becomes plug 
and play—almost. Most of the drives 
came with fully featured host adapters, 
complete with on-board BIOSes, floppy 
drive controller logic, and connectors. 

Depending on your system configura¬ 
tion, you may not need as extensive a 
controller as the ones that come with 
these drives. In some cases, configuring 
the adapters for use with secondary 
drives created installation headaches. If 


3t4-INCH MO DRIVES COMPARED 


While most 3^-inch MO drives are mechanism-compatible, the comroller 
and software you use determines whether media written on one can be read on 
another. In general, they can Y (• = yes\ O = no; N/A = not available,) 


Product 

AcuOptlc-1ieE 

IBM Optical Drive 

MO-128/DOS 

RE0-1WS 

Price 

$2995 

$2155 

$2240 

$2195 

Drive 

manufacturer 

MOST 

N/A 

Sony{CM-301) 

Sony(CM-301) 

tlachinlsm 

compatibility 

• 

• 

m 

• 

Av*r« 9 esaeittlme(mi) 

352 

832 

40 

40 

Botational speed (rpm) 

2400 

laoo 

3000 

3000 

Transfer rate 
sustained (KBps) 

512 

N/A 

625 

625 

Coirtrotler 

16-bil Future 
Domain 1680 
controller 

8-bit Corel 
Syst^s LS2000 
SCSI adapter 

16-bit NCft- 
basedSCSI 
adapter 

id-bii Western 
Oigilal 7000- 
Fasstconuoller 

Software 

Future Domain 
Disk Maestro 

Corel Systems 
CoreiDriver 

2.20 

Adaptec's ASPI 
driver arxi 
AFDISKutilitpes 

Cdiimbia 

Software 

SST 

Software 

compatibility 

O 

O 

• [RMOSJ 

O 

DROM capability 

o 

• 

O 

0 


OPTICAL BENCHMARKS 

File Copy Directory-Tree Copy 


Time-Find Test 


< Better 


Worse ^ Better 


Worse ^ H ^ Better 


Worse h 


AcuOptic-12dE 


IBM Optical Drive 


MO-128/DOS 


REO-130S 



0 50 100 150 200 250 300 350 400 0 200 400 600 800 1000 1200 1600 0 10 20 30 40 50 60 70 

Seconds Seconds Seconds 

I IDE 10 optical Optics to lOE 


Benchmarks consisted of five components. The File Copy benchmarks measured the time needed to copy a 25-MB file from an 
IDE drive in the host computer to the optical drive and the time to copy the same file from the optical to the IDE drive. The 
Directory-Tree tests measured the time to copy tree structures in the same two ways. The Time-Find test measures the time taken 
to search for a nonexistent file. All results are in seconds. 
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AIMSSIDRE 

VOURUtUIABLESIN 

ASAFEPUCL 



; On Verbatim® data storage 

^ products. They start out backed by 
a complete Verbatim warranty. And 
i-i then they get better, 
ij For example, our DataLife® 

; Colors disks let you color-code 
: your files for convenience and 
added security 

I T&flon* is a DuftKit registered iiademark. 


Our Teflon®-coated DataLife¬ 
Plus® disks let you wipe off finger¬ 
prints, dust, even pencil shavings. 
Without wiping out information. 

Our 5.25-Inch and 3.5-Inch Rewrit¬ 
able Optical Disks are virtually inca¬ 
pable of losing data. Plus, they both 
have enormous storage capacities. 


And our data cartridges, hi^ 
density data cassettes, data certi¬ 
fied 8mm/4mm data cartridges, 
and reel tapes live up to the same 
impeccable safety standards weVe 
set with our diste. 

So next time, ask for Verbatim. 
And get the name you can’t lose with. 

Citda 115 on Inquiry Card [RESELLERS: 116). 
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Sony's Retail Entry Shows Promise 


A t press time, Sony planned lo sell 
the RMO“S350 drive under its 
own name to retail customers, which 
would make it one of the first commer¬ 
cial magneto-optical (MO) products 
from Sony, 1 was able to evaluate an 
early version of the drive and beta ver¬ 
sions of associated software and found 
this to be a solid package. 

The drive came in a sturdy metal case 
with a removable fan filter, a ground 
terminal, dual SCSI ports, and a bank 
of DIP switches to set drive address, 
termination, parity, termination power, 
automatic spin-up, and manual-eject 
enable. The plastic front panel had the 
usual power LED, drive LED, manual- 
eject, and automatic-eject mechanisms. 
The controller card included in my 
early version was a 16-bit Adaptec 1520 
with internal and external SCSI connec¬ 
tors and jumpers for interrupt-request, 
DMA, and BIOS address manipulation. 

The beta version of Sony’s RMOS 
utility software appeared to be designed 



able optical media* While it does not 
have the universal functionality of Co¬ 
lumbia Software’s SST or CorelDriver, 
it offers a host of removable-media-spe¬ 
cific options and was the best suited to 
deal with 3 V4-inch MO drives. 

One useful feature is that the RMOS 
Macintosh drivers support Apple File 
Exchange. As a result, you can create 
and use DOS partitions on Macs, allow¬ 
ing you to exchange files, up to 12 MB 


The menued RMOS utility delivers 
most basic media-manipulation tools, 
including partitioning, low-level and 
high-level formatting, defect manage¬ 
ment, and a utility that lets you analyze 
a disk’s format mode, RMOS promises 
to be very easy to use, in part because it 
does not requite that you reboot after 
making changes and it makes it easier to 
choose among floppy disk and parti¬ 
tioned format modes. Note that to high- 
level-format the RMO-S350 in floppy 
disk format, all RMOS does is call the 
standard DOS FORMAT utility. 

The RMO-S350 also performed well 
in the benchmark tests, hanging with 
the pack in partitioned mode and lag¬ 
ging only slightly behind on the large- 
file move in floppy disk mode. 

At press time, the suggested retail 
price of the Sony-branded RMO-S350 
was $2295. General retail distribution 
is slated for early June. Overall, this 
package shows a lot of promise for its 
multitude of formatting options, as well 


ou’re among the memory-conscious, 
jou may not relish the thought of trying 
to fit more adapter BIOSes into your sys¬ 
tem’s already shrinking upper memory 
block and may want to use a controller 
that lets you disable the BIOS. 

The manufacturers’ recommendations 
for dealing with the media varied widely. 
Some insisted that you use their software 
to perform a low-level media FORMAT, 
a process that can take up to an hour. 
Others just let you use their supplied par¬ 
titioning scheme and then make use of 
the DOS FORMAT command. 

Similarly, the utilities that came with 
the MO drives spanned the spectrum of 
functionality from full-featured pack¬ 
ages with SCSI diagnostics, like Corel¬ 
Driver and Columbia Software’s SST 
suites, to more media-oriented packages, 
like Future Domain’s Disk Maestro. 

All the 3 !4-inch MO drives performed 
fairly equally in the benchmark tests, ex¬ 
cept for the IBM drive, which came in 
dead last because of its slower rotational 
speed. Differences between the Sony 
CM-301-based units result from differ¬ 
ent implementations of the SCSI adapter 
and different driver software. 



ACUMEN ACU0PTIC-12ai 


A cumen’s $2995 AcuOptic-128E was 
the highest-priced and most incom¬ 
plete package I received. The package 
included a 16-bit Future Domain 1680 
controller, with internal, external, and 
floppy drive connectors; Future Do¬ 
main’s Disk Maestro software; and a 
floppy disk labeled “Acumen” (which I 
later discovered was used in the Maestro 
installation). The package also contained 
a SCSI cable and a terminator. 

The fan-cooled AcuOptic-128E drive 
has a grooved plastic cover, a push-but¬ 
ton SCSI address selector, a power but¬ 
ton, and SCSI connectors on the back 


panel- The front panel contains the man¬ 
ual-eject and automatic-eject mechanisms. 

The documentation comes up short. It 
spends a lot of time discussing the func¬ 
tionality of MO drives in general but has 
little product-specific information. The 
Future Domain manual is also weak. 
The Acumen manual covers the basics of 
installing either the external or internal 
models of the AcuOptic“128E but con¬ 
tains virtually no troubleshooting infor¬ 
mation and makes no mention of the 
steps required to get the drive and bun¬ 
dled software to work together. 

The Future Domain installation soft¬ 
ware is fairly well written and easy to 
use, taking you step by step through the 
process of formatting, partitioning, and 
DOS-formatting a cartridge. In addition, 
I found that once the AcuOptic-128E 
drive was low-level formatted and parti¬ 
tioned with the Future Domain utility, it 
would accept and function with a stan¬ 
dard DOS FORMAT. But the Future Do¬ 
main controller software is not compat¬ 
ible with the other software drivers. 

I had an initial problem installing the 
AcuOptic-i28E on the Gateway test sys¬ 
tem, which Fve used for several years 
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Qualix Group 

1 - 800 - 245-8649 


UNIX Central 

1 - 800 - 553-8649 


DUX Software 

1 - 800 - 543-4999 


SPICIAl 0FFER-$795 per user until June 27, 1992. 


CAPnVAIING PRESENTATIONS ARE EJiSY 
WITH DECPRESENT FOR SUN SPARCSTAT10NS. 

Now your presentations can really excite your audience. All you need to turn your great ideas into 
compelling visuals is your Sun® SPARCstation™ and DECpresent™ software. 

With DECpresent, you can build clear and attractive slides from a simple outline in 
minutes, mix and match slides from other presentations, and even link your slides to live data on the 
network. The sorter view displays your entire presentation on the screen, and speaker notes ensure 
that you'll make the most convincing points. ^^bu'U create presentations that look like th^ took 
hours to prepare in just a few short minutes. 

Call your favorite reseller listed below for our demonstration 1^ H W H Wm H n 

disk and see how DECpresent can make you a star, MU uU UW U 


© D^taJ liquipmcnt Corporatkiin [902. The DIGITAL logo aj>d DECpre^nt are trademarks al OigrtaJ Equipment C^irpciTalion. Sun is a rcgi^crcd eradnnark. and ie a trademark oTSun Inc. 




























DOWNSIZING MEDIA 



A Confusion of Drivers 


I f you format media in a Sony CM-301 
3!^-inch magneto-optical drive, you 
should be able to read it in another CM- 
301, shouldn't you? In fact, at the disk 
drive level, both Sony and Mass Optical 
Storage Technologies drives are com¬ 
patible. The problem lies in the type of 
software used. Installed as a device 
driver and used as utilities from the 
command line, the software controls the 
partitioning and formatting of the disks. 
Unfortunately, each driver package has 
its own way of doing this, and the result 
can be mutually incompatible disks. 

For example, I took my test disk from 


the Pinnacle Micro REO-130S drive, 
attempted to read it on MicroNet Tech¬ 
nology's MO-128/DOS drive, and 
failed—despite the fact that both ven¬ 
dors use a Sony CM-301-based drive. 
When I hooked the MO-128/DOS up to 
the Pinnacle Micro-supplied Western 
Digital controller, however, I could 
read the original REO-130S formatted 
disk. 

The media formatted in the MO- 
128/DOS was readable on the early ver¬ 
sion of the Sony RMO-S350, and media 
formatted in partitioned mode on the 
Sony drive was readable on the Mi¬ 


croNet drive. The reason, unfortunate¬ 
ly, is not that the drives are compatible. 
MicroNet and Sony both use Adaptec 
equipment, and Adaptec and Sony co¬ 
operated on the construction of Sony's 
beta RMOS software. 

This points to an important lesson for 
anyone who needs to manage installa¬ 
tions of multiple disk drives: Use the 
same controller and software on each 
workstation, and you'll be able to share 
data. Better yet, go with controllers that 
are compatible with the advanced SCSI 
protocol interface, and use a universal 
driver package. 



with an enormous number of drives and 
cards. When the BIOS on the SCSI card 
was enabled, the machine refused to boot 
from its hard drive. 

With the help of Acumen's technical 
support, I traced the problem to an older 
BIOS in the Gateway. It was only by 
booting from a floppy disk that I was able 
to get the system running. Subsequent 
testing on a newer Gateway in the BYTE 
Lab revealed no coexistence problems 
between the Future Domain BIOS and 
the IDE hard drive and controller. 

The AcuOptic-i28E is manufactured 
by Mass Optical Storage Technologies 
(MOST). Drives shipped since Decem¬ 
ber 1991 feature mechanism-level com¬ 
patibility with the Sony CM-30l-based 
drives, an average seek time of 35.2 ms, 
and a 512-KBps sustained transfer rate. 

The current Acumen drive does not 
have O-ROM capabilities; therefore, it 
could not read the demonstration disk. 
MOST plans to introduce an MO drive 
with O-ROM capabilities, as well as an 
extended cartridge format so you can 
store 256 MB per disk while maintaining 
compatibility with the 128-MB format. 

Near the top in performance, the Acu- 
Optic-128E came in second in the Direc¬ 
tory-Tree Copy and performed competi¬ 
tively in the other tests. While it 
promises good performance, the lack of 
support for O-ROM disks and its rela¬ 
tively high price make me hesitate to rec¬ 
ommend it. Keep your eyes on MOST, 
however; its 256-MB extended cartridge 
drive with O-ROM read capabilities may 
well be a choice worth Investigating. 


IBM PS/2 3.S-INCH REWRITABLE 
OPTICAL DRIVE 

A lthough IBM's optical drive came 
ready to run on a Micro Channel 
system, I chose to test it on an ISA bus to 
keep the comparisons relatively consis¬ 
tent, To that end, I used Corel Systems’ 
Corel LS2000 S-bit SCSI adapter and 
CorelDriver2.20 software. 

IBM's documentation was, well, 
IBMish, and includes, in typically terse 
style, all the instructions you need to get 
the drive up and running on a PS/2 sys¬ 
tem. The Corel documentation, however, 
is so abundantly detailed that even rela¬ 
tively inexperienced users won't have too 
much trouble getting up and running. 

The slowest of the MO drives 1 tested, 
the IBM drive scores well for supporting 
O-ROM, as does the Corel package for 
implementing that support in its drivers. 
Cross-media compatibility is another 
issue, however, and like the rest, the 
Corel-driven, IBM-formatted disk was 
not readable by any of the other control¬ 
ler/dr iver packages. 


MICRONET TECHNOLOOY 
M0-128/D08 

he MicroNet MO-128/DOS brings a 
J. Sony CM-30i drive in a grooved 
fan-cooled plastic case to your desktop 
for $2240 with the usual read-panel 
power, SCSI, and address selectors, and 
the standard front-panel LEDs and ejec¬ 
tion options. Rounding out the package is 
an NCR-based 16-bit SCSI adapter with 
internal and external SCSI and floppy 
drive connectors. Two banks of DIP 
switches and a couple of jumper blocks 
allow you to configure the memory and 
port address, floppy drive options, SCSI 
ID, parity, and negotiation. You're ad¬ 
vised to disable the ROM BIOS if you 
choose to install the controller as a sec¬ 
ondary device. 

The MicroNet software consists of 
Adaptec's advanced SCSI protocol inter¬ 
face (ASPI) driver and disk utility pack¬ 
age. AFDISK delivers a comprehensive 
suite of disk-manipulation and diagnostic 
utilities under a well-designed and easy- 
to-use interface. The documentation is 
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Date. 
Down 
to Earth. 
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Suburibe now/ 

Call toll-free: 

1-800-257-9402exf.29 


UNIX is changing the world of computers, and software reviews to help you invest 
the world of business - quite simply, wisely when you buy* 

changing the world. It's revolutionizing 

office automation, ft's required for U.S, UwiHfotifi'i in-depth features go beyond 

government computer contracts. It's the dry technical facts to show how the pieces fit 

backbone of information strategies together - to teil you what's important about 

worldwide. the advances and strategies that are 

changing your world. And UWJfWOJUD 

That's why you need Ujv/iIVojud - the consistently offers the freshest, most down- 

magazine that keeps you up to date on the to-earth writing that you'll find in any 

rapidly changing world of open systems computer publication, 
computing. Each Issue brings you the latest 

product trends and technical advances that Subscribe today and recieve the next 12 
can affect your business. The inside story on issues of IfJVflMfoitlD for just $18.00 - half 
some of the biggest high-tech companies. the regular newsstand price. Save even more 

Easy-to-understand programming tips and by ordering for two or three years. You can't 

tutorials that can help your company use lose- every subscription to IfiVflltfOAIP 
UNIX to its fullest. And unbiased hardware comes with a no-risk guarantee*. 


MtGraw Kills Magazine of OPEN SYSTEMS COMPUTING 
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DOWNSIZING MEDIA 


clear and thorough. 

The least expensive of the drives 1 
looked at, the MO~ 128/DOS also per¬ 
formed welL It edged out the other drives 
in the Directory-Tree test and came in 
second in the File Copy. The main draw¬ 
back to the MO-12S/DOS is the lack of 
support in the ASPI driver for O-ROM 
disks. Should this change, it would rate a 
higher recommendation. 



PINNACLE MICRO REO*1306 


P innacle Microns REO-130S package 
was the best-thought-out bundle I re¬ 
ceived. In addition to the 16-bit Western 
Digital 7000-Fasst controller, REO- 
130S drive, terminator, cable, Columbia 
Software’s SST software, and media, I 
received a three-ring binder crammed 
full of documentation, teal rubber feet to 
mount the drive vertically , black rubber 
feet for horizontal positioning, an emer¬ 
gency eject plunger, and an additional 
REO-130S enamel decal. 

The REO-130S is a Sony CM-301 MO 
drive housed in an attractive small-foot- 
print case that can sit either horizontally 
or vertically on your desk. The case has 
two SCSI connectors, a power plug, and 
a switch, and push-button SCSI ID selec¬ 
tion in the rear. Power LED, drive LED, 
manual-eject, and automatic-eject mech¬ 
anisms are in the front. The enclosure 
has no fan. 

Priced at a reasonable $2195 for the 
full external kit, the REO-130S has a 
good price/performance rating, but 
thanks to the Columbia Software/Wes¬ 
tern Digital controller bundle, it rates 
poorly on compatibility, failing to read 
either the O-ROM disk or any of the disks 
formatted in the other drives. Pinnacle 
Micro says it will supply the Adaptec 
controller on request at the same price. 


This combination overcomes many of the 
compatibility problems. 

To say that the REO-130S’s documen¬ 
tation and utilities are thorough would be 
an understatement. The three-ring bind¬ 
er holds detailed instructions for install¬ 
ing both types of Fasst controller that 
Pinnacle Micro sells, setting up the 
drive, and detailed instructions for set¬ 
ting up under DOS, Windows, OS/2, and 
several flavors of Unix. The four “read¬ 
me” dotted software disks contain all the 
drivers that you’ll ever need for the Fasst 
card, as well as a disk of utilities in Unix 
format. 

The REO-130S scored near the top in 
the benchmark tests, coming in first in 
the File Copy and third in the Directory- 
Tree Copy. What I really like about this 
product is the overall finesse of its total 
package. It is one of my top recom¬ 
mendations. 

Go for Compatibility 
To buy or not to buy; that is the question. 
Is it better to suffer from incompatibility 
or to wait until media interchangeability 
hits the market? This is a difficult ques¬ 
tion to address. While it seems extremely 
likely that optical media can achieve true 
media-level compatibility, the question 
is, when? 

According to most manufacturers, the 
next generation of MO drives should add 
a great deal of functionality. But that’s 
six to 12 months away, an eternity in the 
personal computer world. 

In the meantime, the existing products 
are convenient, they provide interchange¬ 
able, medium-size data storage, and they 
promise superb performance for an MO- 
based drive. And what is more impor¬ 
tant, the pricing, while still rather high, 
is at an acceptable level to justify the 
equipment. 

If you need large-capacity removable 
storage, a 3 V^-inch MO drive is going to 
make your life a whole lot easier. There’s 
no need to wait for the next generation; 
the technology is mature now, and the 
advantages it promises are worth the in¬ 
vestment. 

This leaves me with a qualified rec¬ 
ommendation. If you want the O-ROM 
capability—the key to keeping the drive 
from becoming obsolete within a few 
months—I recommend that you buy a 
Sony-based mechanism and an Adaptec 
ASPI. Virtually all the vendors in this 
roundup will sell you an Adaptec SCSI 
kit if you ask for it, and I urge you to ask 
for it. The second best bet would be to get 
the Corel SCSI package—bearing in 
mind, of course, that, like the Adaptec 
and Sony solutions, it locks you into 


Corel for compatibility. 

Of the drives I looked at, the Sony- 
based drives turned in the best perfor¬ 
mance. Of these, my vote goes to Pinna¬ 
cle Micro’s REO-130S when teamed up 
with the Adaptec controller. In terms of 
performance, documentation, and fit 
and finish, this drive is the best overall 
choice from this group. ■ 


David A. Harvey is a Houston-based 
computer journalist who specializjes in 
multimedia and optical issues. You can 
reach him on BIX as “daharvey. ” 


COMPANY INFORMATION 


Acumen Computer 
Systems, Inc, 

(AcuOptic 128-E internal, $2795) 
(AcuOptic 128-E external, $2995) 
1887 Business Center Dr., 

Suite 4A 

San Bernaidino, CA 92408 
(714) 386-7737 
fax: (714) 386-7740 

Circle 1224 on Inquiry Card. 

IBM Corp, 

(IBM PS/2 3.5-inch Rewritable 
Optical Drive internal. $1795; 
as reviewed, $2155) 

101 Paragon Dr. 

Montvale, NJ 06745 

(800) 426-2468 

Circle 1225 on Inquiry Card. 

MIcroMet Technology, Inc. 
(MO-128/DOS, $2240) 

20 Mason 
Irvine, CA 92718 
(714) 837-6033 
fax:(714)837-1164 
Cirda 1226 on Inquiry Cord. 

Pinnacle Micro 
(REO-130S internal, $1995) 
(REO-130S external, $2195) 

19 Technology Dr. 

Irvine, CA 92718 

(800)553-7070 

(714) 727-3300 

fax: (714)727-1913 

Circl* 1227 on Inquiry Card, 

Sony Corp, of America 
(RMO-S350, $2295) 

Computer Peripheral 
Products Co. 

655 River Oaks Pkwy. 

San Jose, CA 95134 

(800) 352-7669 

Circl# T 220 on Inquiry Card, 
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You want a high quality file sender with outstanding 
performance, compatibility and expandability. So... 


IVlake Northgate Elegance"486/33 
EMThe Heart Of Your LAN! 


How good is Noithgate 
Elegance 486/33e? 

Heres how PC Magmim^ 
summed it up: 

''The Nonhgfite Elegance 433e 
is a tumh^ NetWare"^ computer 
with a Imidable price. . 

'Tts not just the eight bays that 
make this machine special. A 
hard disk controller designed 
specifically to work wUh 
Net]^ref plenty of memory- 
and board-expansiotis capac¬ 
ity; a hefty cool and quiet power 
supply; and Northgate^s jbcus 
on network-specific support cUl 
make the Elegance an e^a^ellent 
choice as a Nooell^file server.” 

“..Northgote gives network 
administrators everything 
they need - a turnkey ^stem 
with hard disks optimi^^ed 
jbrNetVrhre, excellent expan¬ 
sion capability and good 
peifomianee..” 

"...Northgate precanfigures 
every El^nce 433e to each 
network administrator's needs. 
Plug it in aiid it works.” 

"The Northgate Elegance 433e, 
with its well-rounded and sen¬ 
sible configuration, has it all; 
a perJbrmaiice/jkcUures score 
thaPs better than average and a 
dynamite price which together 
create a higher-than^average 
Bang Jar the Buck score. The 
server is even Novell certified” 



Ihvu the pitge tor all the benefits (ftrwninti a Nortluiate LAS sidutiotL., 


























AtLasti Ifassle-freeTlim-KeyLAN Sohition 


Northgate* recognized your 
need for LAN systems that save 
you time, money and aggravation. 
That’s why we pioneered the 
direct sales of full-service LAN 
solutions. Now, it’s incredibly 
easy to give your business net- 
tt’orking efficiencies, because we 
do it all from the installation of 
networking hardware and soft¬ 
ware to service and support. 

The foundation of a Northgate 
LAN is award-winning hardware- 
including the incredible Elegance™ 
486/33 EISA file server, recently 
selected as PC Magazine^ 
“Editors’ Choice.” Northgate’s full 
range of performance-engineered 
products allows our LAN experts 
to custom design your LAN com¬ 
plete with installed networking 
cards and software, to meet your 
broadest business applications. 

Higji Performance Networks 
For Up Tb Hundreds Of Users. 
Whether you need an entry level 
network for as few as four users or 
a complex LAN w'ith hundreds 
of workstations, Northgate has an 
industry-standard solution that’s 
second to none. Take a look at 
everything Northgate offers: 




Looking for a LAN that can be 
moved without the expense and 
hassle of rewiring? Northgate’s 
wireless technology is the answer! 


Powerful File Servers and 
Woikstations. Northgate offers 
file servers ranging from our 
386/33 to our 486/33 EISA sys¬ 
tems. And, all are FCC Class B 
certified. Northgate also offers 
you a complete range of work¬ 
stations, featuring our popular 
386SX™/20 systems. 

Choice of Topologies. Northgate 
offers a variety of topologies to 
meet vour applications. Select 
from ARCNET, ETHERNET 
Thin Net, or ETHERNET 
lOBASE-T. Token Ring products 
also available. 


Four Network System Environments. 
Northgate’s strategic partnership with 
Novell allows us to offer vou NetWare* 

386 3.11,286 2.2, NetWare Lite and 
Lantastief 

Full Ser\’ice Featuring Support From 
Certified NetWare Engineers. If you’re a 
LAN administrator, imagine the convenience 
of being able to pick up the phone 24 hours 
a day, seven days a week and speak with 
someone who’s on your level. That’s exactly 
what you get when you own a Northgate LAN. 
Our skilled technicians are backed by Cer¬ 
tified NetW'are Engineers and the call is free 
when you purchase NetWare and LAN 
support package through us, 
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Look at all the other Northgate extras. 

You also receive free non-diagnostic on-site 
hardware service from NCR® for one year. 
As well as a limited one year parts and 
labor warranty and overnight shipment 
of replacement parts at our expense. 
Customized service and support pack¬ 
ages - including extended warranty 
coverage - are also available. 



Tb discover all the advantages of a networking 
solution from Northgate, call us toll free, today 


“Editors* Choice** Elegance 
486 EISA Configuration: 

• Intel* 80486/33MHZ processor 

• 32MB of 80ns RMl 

• 128K SRj\M memory cache; 
read/write-back caching 

• 676MB SCSI 16ms hard drive 

• Ciprico Rimfire 5600 SCSI 
controller 

• EISA bus with eight 32-bit ex¬ 
pansion slots: six bus master; 
two slave 

• 1.2MB 5,25" and 1.44MB 3.5" 
floppy drives 

• Weitek* 4167 math coprocessor 
support 

• One serial, one parallel and one 
PS/2* style mouse port 

• 300 watt power supply with dual 
recirculation fans 

• Eight bay upright Tbwer case; 
room for eight external half¬ 
height devices 

• OmniKey’^ keyboard 

• 14" monochrome monitor with 
720 X 348 video card 

• MS-DOS 5.0 

• Microsoft* Windows^“ and mouse 

• DiagSoft™ QA Plus™ diagnostic/ 
performance software 

• One year limited warranty on 
system parts and labor; five 
years on keyboard 

• On-site hardware service provided 
by NCR* 

• FGG Class B Certified 

• Novell Certified 

“Editors’ Choice” Elegance 
486/EISA Configuration 
$7399 

Lease as \m' as iS248.05 per month®* 

Other Configurations 
Starting At: $3649 

Call For LAN Pricing And Custom 
Configuration Infomiation 

800-345-8709 

Major corporatkuu, volume pureh»Msr« find govarnmcnt 
agencies call S^Jonil Business Accounts: 900-545-6059 
Charge Ir to your VISA. MasterCard, DtBcover, Adierlcan 
EiipiesB or Northgare Big 'N’card. 




7075 Fbiogctoud Drive, ESden Prairie, MN 55344 
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486/860 Speed... 
Microway Quality. 

Microway has engineered four distinctive black tower 
systems. The 486-8*1 is designed for high-end users. 
It comes standard with American 486 motherboards and 
power supplies, yet has a reasonable starting price of 
$2,195. A broad range of options can be installed including 
high speed and capacity hard disks, intelligent serial con¬ 
trollers, tape back-up units, high end graphics adapters 
and our Number Smasher-d60. These systems are ideal 
for configuring Novell or UNIX file servers, multiuser 
systems, and workstations for graphics, CAD and scien¬ 
tific uses. The 486-B*T comes with dual fans. Across the 
Board™ Cooling and American industrial grade power 
supplies. All systems are thoroughly tested, burned in and 
include the best technical support in the industry, which 
we’ve provided since 1982. 





Number Smasher-860 


:roway’8 40MH2 Numt^ Smasher-S&i. Itj^turesSi 
interleaved 64-blt memory ^em that runs at 
160 megabytes/sec. The Number Smasher’s i860 has 
been clocked at 80 megaflops doing matrix multiplies, 67 
megaflops doing FFTs and 116 Double Precision Unpack 
Megaflops on large arrays—ten times the speed of a 486 
and twice the speed of a Cray 1FI One happy user 
recently reported that his "Baby Cray" was happily 
humming away saving him thousands of dollars per 
month in 3090 rentals. The Number Smasher comes with 
the finest i860 compilers on the market, your choice of 
Microway's NDP™ FOFTTRAN, C|C++ or Pascal. 


Call or write today for more Intormation on Microway’s 
new black tower systems. 


Grclt 67 on Inquiry Card. 
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Fast Fifties: 

Three 486/50 Systems Redefine PC Performance 


STEVE APIKI 


D esigning around Inters 486/50 pro¬ 
cessor is sophisticated enough that 
relatively few PC and system board 
manufacturers have delivered 50-MHz 
machines* That makes the systems from 
Atronics, Compaq, and Dell—three of 
the first to ship—especially significant* 
These 486/50s represent the fastest 
rntel“based systems you can buy* But 
while all three are built on the same pro¬ 
cessor, they present different strengths* 
Atronics has built a fast system for an 
outstanding price, Compaq has taken the 
high road, besting the others on perfor^ 
mance but demanding a premium price* 
And Dell has staked out the middle 
ground, delivering a fast, well-buUt, and 
well-documented system at a price that 
lies between those of its two competitors* 
I reviewed each system in a standard 
configuration, appropriate for a single- 
user Windows machine or Unix worksta¬ 
tion: 8 MB of RAM, a desktop case, 
VGA or Super VGA video, and a work¬ 
station hard drive* The most significant 
difference in configuration is that the 
Compaq system came with a 340-MB 
hard drive while the others came with 
drives closer to 100 MB (see the table). 

Comparing Performance 

Of course, no matter what the configura¬ 
tion, computing at breakneck speed is 
what 486/50 workstations arc all about* I 
ran each machine through BYTE's ex¬ 
haustive performance benchmark suite; 
the results of each test are graphed in the 
figure* Keep your perspective when 
comparing the performance of these sys¬ 
tems: The Atronics ATI-486/50*s last- 
place score on our CPU benchmark rep¬ 
resents a system almost 1 times as fast 
as a 33-MHz 386. 

Low-level benchmarks, designed to 
isolate the performance of different sub¬ 
systems, produced the most interesting 
results. BYTE’s CPU test rated the Com¬ 
paq Deskpro 486/50L’s cache/memory 
architecture best, with the Dell Power- 
Line 450DE ^stem a distant second but 
still considerably faster than the ATI- 
486/50. The Deskpro's faster 340-MB 



Three of the fastest: The Compaq Deskpro 486/50L (left)^ the Atronics ATT486/50 
(center), and the Dell PowerLine 450DE (right) are the most high-powered Intel- 
based systems yet, but the Deskpro easily outperforms the others. 


1 lyl 1 5 ACTION SUMMARY | 


■ WHAT 50-MHZ 486 SYSTEMS ARE 

■ PRICE 

Thd$6 are systems built on Intel's 

Atronics ATI-486/50, $2932 

fastest processor to date. 

Compaq Deskpro 486/50L, $ 12,999 

the 486/50* 

Dell PowerLine 450DE, $5548 

■ LIKES 

■ FOR MORE INFORMATION 

Each system offers unprecedented 
performance; Compaq's Deskpro 

Atronics Irvternotionot Inc. 

45635 Nofth Port Loop E 

466/50L is outstanding even in 

Fremont, CA 94538 

this fast group. 

(510)656-8400 
fox; (510) 656-8560 

■ DISLIKES 

Atronics' AT b486/50 is flimsily 

Circle T 221 on tnquiry Cord. 

put together; the faster 

Compaq Compuler Corp* 

performance of the Deskpro 

P,0. Box 692000 

486/50L is available only ot a 

Houston, TX 77269 

drastically steeper price. 

(800) 231-0900 
(713) 370-0670 

■ RECOMMENDATIONS 

fax; (713) 374-1740 

If price is a top priority, choose 

Circle 1222 on Inquiry Cord. 

the AT1-486/50; if you need top 

performance, choose the Deskpro 

Del! Computer Corp. 

486/50L. Far most applications. 

9505 Arboretum 81 vd. 

Dell's PowerLine 450DE strikes a 

Austin, TX 78759 

good bolonce between low cost 

(BOO) 426-5150 

and high performance* 

(512)338-4400 
fax; (512) 338-8421 

Circle 1223 on Inquiry Cord* 
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THREE 486/50 SYSTEMS 



SYSTEM CONFIGURATION AS TESTED 


For its price, the ATF4B6/50 offers an outstanding repertoire of features. The key to the more expensive Deskpro *s high 

performance is its 256-KB write-back cache, built with Intel's S2495DX cache controller. 



Atronics ATI-486/50 

Compaq Deskpro 486/50L 

Dell PomrLIne 450DE 

Price (aa tested) 

$2932 

$12,999 

$5548 

Dimensions (inches; W x H x D) 

7.25 X 13.25 X 16,25 

19.2 X6.5 X 17,7 

16.25 X6.25 X 16,25 

Processor 

50^MHz4e6 

50-MHz4e6 

60-MHZ486 

RAM (as tested; MB) 

8 

8 

8 

RAM (maximum on-board; MB) 
Cache 

32 

104 

48 

Stze (KB) 

256 

256 

128 

Minimum/maximum (KB) 

64/256 

256/256 

128/128 

Type 

Direct-m apped/write-back 

Two-way set-associative/ 
write-back 

Dr rect- mapped/write-th roug h 

Expansion slots 

Seven 16-bit, one 8-bft 

Seven EISA 

Six EISA 

Hard drive 

Conner 

Conner 

Quantum Pro 

Capacity (MB) 

120 

340 

100 

Average seek time (ms) 

25.5 

12 

17 

interface 

IDE 

IDE 

IDE 

Drive controller 

Informtech 

Compaq 

Dell 

Roppy drives (MB) 

1.2/1.44 

1,2/1.44 

t.2/1,44 

Drive bays 

Five 

Four 

Four 

Serial porta 

9 pin/25’pin 

Tvra 9-pin 

Two 9-pin 

Other ports 

Video controller 

Game 

Mouse 

Mouse 

Video RAM 

1 MB 

512 KB 

1 MB 

Maximum resolution 

1024 X 768 X 256 

640 X 480 X 256 

1024 X 768 X 56 

Power supply (W) 

220 

300 

224 

Distribution channel 

Direct 

Dealer 

Direct/retail 

Warranty (years) 

One 

One 

One 


drive stood out on low-level disk tests, 
but the PowerLine’s quick 120-MB 
Quantum drive proved surprisingly fast. 
Dell’s innovative graphics design pushed 
the PowerLine past the other systems on 
video benchmarks. 

The Deskpro’s cache/memory system 
proved to be the deciding factor on DOS 
and Windows application tests, where it 
outran the others. The Deskpro handled 
compute-intensive applications such as 
spreadsheets especially well. Naturally, 
its faster drive also gave it an edge, espe¬ 
cially in word processing and DOS de¬ 
velopment tests. I would expect to see the 
Dell and Atronics systems perform near¬ 
ly as well as the Deskpro at these tasks if 
equipped with drives of similar speed. 

BYTE’s Unix benchmarks rated the 
Dell and Compaq systems nearly equiva¬ 
lent, but that’s mostly because of the 
Deskpro’s faster drive, Dell’s imple¬ 
mentation of Unix System V release 4 
gave the PowerLine a superior score on 
half of the tests and an excellent overall 
Unix score, 

Atronics ATI-486/50 

Atronics is a well-established mother¬ 
board manufacturer with a reputation for 


designing good system boards. The ATI- 
486/50 is a mini-tower unit built around 
the company’s ATI-486/B2 mother¬ 
board. At $2932, this system is by far the 
least expensive of the three presented 
here. 

The motherboard supports the proces¬ 
sor and 64 or 256 KB of write-back sec¬ 
ond-level cache. It accepts eight standard 
SIMMs; mine was filled with 1-MB 
SIMMs for a total of 8 MB, but you can 
expand memoiy on-board up to 32 MB 
with 4-MB SIMMs. The system also has 
a proprietary 32-bit slot for proprietary 
memory-card upgrades. 

Surprisingly, Atronics has built this 
high-performance processing system 
onto an ISA motherboard. While ISA 
components are far more common today 
than EISA or Micro Channel add-ins, 
down the road the 16-bit bus will limit 
the speed of peripherals you can attach to 
the ATI-486/50. The system includes six 
16-bit slots, an 8-bit slot, and the propri¬ 
etary memory card slot, which also dou¬ 
bles as standard ISA, An IDE controller 
and a 16-bit Super VGA card took up two 
of the sockets in my test machine. 

The ATI-486/50 didn’t fare very well 
against the Dell and Compaq 486/50s, 


especially on our low-level benchmarks. 
However, it held its own on DOS and 
Windows application tests, with scores 
similar to those of the PowerLine. 

Unfortunately, the ATI-486/50 is 
lacking in finish and attention to detail. 
For example, loose connections on the 
video card led to an occasional loss of 
some signals. The mini-tower case is 
flimsily constructed, and interior com¬ 
ponents are hard to reach. Worst of all, 
the only documentation included with 
the system is a motherboard manual, 

Compaq Deskpro 486/5BL 
Compaq’s expertise in building high- 
performance systems shows in its design 
of the Deskpro 486/50L. The system is 
very fast, well constructed, and designed 
with an eye toward expandability. For or¬ 
ganizations that view cost as a secondary 
concern, the Deskpro 486/50L is an easy 
choice; for the rest of us, its $12,999 
price tag will prove daunting. 

At the heart of this screamer is a pro¬ 
cessor-memory architecture tuned for 
high performance. The 50-MHz 486 
CPU is matched with an Intel 82495DX 
cache controller and 82490DX cache 
RAM, components that are specifically 
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BYTE BENCHMARK INDEXES 


Campsq Deshpro 3&6/33L WM Atronics AT1-<4S6/S0 Compaq Deskpro 466/50L Dell PowerLine 4&0DE 


I Su n Sparcstellon I PC 


Word Processl ng Spreadstieet 


DOS APPLICATIONS 


Database Development 


ScientMIt^ 

Engineering 


Setter 





DOS LOW-LEVEL BENCHMARKS 


CPU FPU Disk Video 




All results are Inclexedp and biglw OLimbers indicate better performance. For rach incteK in 
the DOS and Windows tests, a Compaq Deskpro 3B6/33L running Compaq DOS 5.0 and 
Wndows 3-0 ■ 1 - For each index; in Ibe Unix tests, a Sun Sparcstation iPC - T . The overalf 
index is the average index irif the individual tests. 

The BYTE low-level benchmark suite identiftes rdaitive perfotmanDB at the hardvirare 
level, breaking down performance by system component. The resiiis of these tests can help 
you to ktenilfy the fetaUve peffoxmance of a given subsystem and to dobrmine where 
performance bottlenecks nnay lie. For a complete description of these le^s, see '‘BEyTE 's 
Benchmarks: New Looks, Numbers." August 1990 BYTE The BYTE low-level 
benchmarks, version 2:2, are available in ihe byte.bmarks conference on BIX, or you can 
contact BYTE directly. 

BYTE's appiloation peftofmance suite measures the performance you can expect to see 
running a given applicalion category under a given operating environment. Wb test under two 


environments, DOS 5.0 and Wndows 3.D. Ws lest six applioation categories for each 
enwironment. running test Scripts leing the following programs: Vttord Processing' 
WordPerfect 5.1 ar>d Lotus Ami Pro 2.0; Spreadsheet: Lotus 1-2-3 release 3-1 -i- and 
Microsoft Excel S.Oa; Database; Software Publishing Superbase 4 1.3 and Aahton-Tate 
dBa^ FV; DevelopmenL Borland Turbo Pascal for Windows and Microsoft C B O; 
Sdentific^npneenng: MathSofft MathCAO for Wndows 3.0, The MathWxks Mai Lab 3.5k, 
and Computing Resource Center Bilurbo State 2.1; CAD: Autodesk AutoCAD release 11: 
and Desktop Publiehing: Aldus PageMaker 4.0. The data files and test scripts are evaJiabie 
from BYTE. 

Our Unix tests shw reiatiw performarice tor double-precision arithmetic, Ihe Ohrystone 
2 benchmark, spawning a process (exed()). file copy throughput (m 5 seconds), pipe-based 
context switching, and running a sh^l scriprt with eighi Kjncurrent scripts running. Unix 
benchmarks are available on Usenet, from Demolink, in the listings area on BIX. or on disk. 


Benchmarks show surprising variation in 4S6/S0 performance. While the Deskpro 486/50L scored best on CPU-oriented tests, 
the PowerUne 450DE did best on graphics. DelPs version of Unix System V release 4 gave the Powerline an edge on our Unix 
tests; the other two machines were tested with SCO Unix System V 3.2.2. 


designed to enhance 486 performance. 
The 82495DX provides write back ac¬ 
cess to memory through a 256-KB two- 
way set-associative cache. The cache 
subsystem is backed up by interleaved 
fast-page memory, which reduces aver¬ 
age wait states on cache misses. 

Although Atronics and Dell provide 


second-level caches on their systems, the 
Deskpro's design proved fastest on our 
tests. Besides earning the highest CPU 
benchmark score the BYTE Lab has 
measured, the Eteskpro proved fastest 
overall on our application-level tests. 

Compaq equipped its system with a 
fast (12-milUsecond) 340-MB IDE hand 


drive, which gave it a noticeable boost 
over the other systems on some applica¬ 
tion and Unix tests, A Deskpro with a 19- 
ms 120-MB drive, which more closely 
matches the other two systems’ configu¬ 
rations, sells for $11,299, 

The Deskpro 486/50L is buDt for ex¬ 
pansion, with seven EISA slots and room 
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THREE 486/50 SYSTEMS 


for over 100 MB of system RAM on the 
motherboard. IDE controller and I/O 
ports are built in; the only slot filled in 
the standard configuration holds a 16-bit 
VGA card* 

The system is very solidly built, en¬ 
closed in a case similar to that of earlier 
Deskpro models* 1 didn't encounter any 
problems with the system during the 
month-long review process, when the 
Deskpro served alternately as LAN 
Manager server, Unix host, and platform 


for Windows applications, including 
Ami Pro and Excel* 

Dell PowerLine 450DE 

Although 50 MHz defines a new perfor¬ 
mance standard that will likely last for 
some time, it never hurts to plan ahead* 
Dell’s PowerLine 450DE is alone among 
these systems in offering a modular de¬ 
sign that allows for future processor up¬ 
grades. In the configuration I tested, 
with a 50-MHz 486 and 8 MB of system 


memory, the PowerLine 450DE sells for 
$5548* 

The processor fits on a card that plugs 
Into a proprietary slot on the mother¬ 
board. The 486 shares the card with the 
cache controller, 128 KB of cache RAM, 
and the system clock crystal. All speed- 
sensitive system components are thus iso¬ 
lated on this card, so you can swap in 
other modules as your needs change. 

System memory resides on the moth¬ 
erboard. My review system came with 
8 MB of 60-nanosecond fast-page 
DRAMs, but you can expand the Power- 
Line's memory up to 48 MB. A Dell-de- 
signed memory controller application- 
specific 1C runs the memory bus, en¬ 
hancing performance. The 128-KB 
cache, backed up with this fast memory 
architecture, gave the PowerLine good 
benchmark results, although the Desk- 
pro was faster on the CPU test and in 
most applications. 

The highly integrated motherboard 
also includes an IDE-controller, I/O 
hardware, and Super VGA (1024- by 
768-pixel) video with 1 MB of video 
RAM* This leaves all six EISA sockets 
open for expansion. 

The PowerLine 450DE’s performance 
on the video benchmarks was outstand¬ 
ing. As with most systems, video BIOS is 
shadowed to system RAM for improved 
performance, Dell's proprietary graph¬ 
ics architecture achieves fast access to 
video memory. This gave the PowerLine 
the top score on the video benchmarks 
and made it very responsive in graphics- 
intensive applications. 

Best of the Fifties 

Fifty-megahertz systems will set the per¬ 
formance standard for quite some time. 
Whichever system you choose, make 
sure that it matches your requirements 
for price, performance, and future ex¬ 
pansion. 

While the overall performance crown 
belongs to Compaq, the Deskpro’s price 
will put it out of reach for all but the most 
demanding users* The Atronics ATl- 
486/50 has an outstanding price, but it’s 
not quite as fast and not as well con¬ 
structed as the other two systems. 

Dell’s well-built, high-performance 
PowerLine 450DE balances the extremes 
of the Atronics and Compaq systems. It’s 
an excellent choice if money, speed, ex¬ 
pansion capability, and solid construc¬ 
tion are all strong concerns* m 


Sieve Apiki is a BYTE technical editor 
with a B.S.E.E. from Rensselaer Poly¬ 
technic Institute. You can contact him on 
BIX as ^*apikL ” 


Put an end to software piracy! 

Meet the growing fomily of secur^y keys 
from Software Security 
Each on© a specialist at ©nforcirg your 
license agreement In virtually any user 
environment you can think of. Whether Ifs 
DOS, UMIX* Macintosh or OS/2, .whether ifs 
a single user Installatjon or a LAN. 

Simply connect the appropriate key to a 
single user computer, ora non-dedicated 
file server In a network, and you control all 
access to your protected applJcotlon. 
Users, however, won't even know it's there. 
The keys are transparent and won't 
impact software functionality or the ability 
to make back up copies. Normal riod© 
and LAN operations are unaffected, 


THE ULTIMATE 
PROTECTION 
FOR SOFTWARE 
PUBLISHERS 


Simple. Unassuming. Ever vigilant. Easy 
to incorporate Into your application 
package And quite possibly the most 
profitable hardware investment a 
software developer con make. 

To find out more* call: V 800- 33 3-0407 

IlSf CONNECTICUT CALL. 2O3-329-S07O 

FAX203-329-742S 

EUROPE AND UK +44 704430060 
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SOFTWARE SECURITY^ 

1011 High Ridge Rood 
Stamford, CT06905 

Proudly Made In Ihe USA 
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Choosy Motherboards 

Choose ZIF 


FnymNorthgate] The i486 ' Specialists 
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• 4e6SX"/20MHz Processor 

• 4MB of RAM (expands to 32MB) 

• 64K Read/lftiite Back Cache 

• 52MB Hard Drive 

• Choice of Floppy Drives 

• 14" VGA Color Monitor 
■ 101 N1 Keyboard 



• 486DX/33MHKProcei«sor 

* 4MB of RAM (expands to 32MB) 

* 64K Read/Wiri te Back Cache 

• 240MB Hard Drive 

• Choice of Floppy Drives 

■ 14" SVGA Color Monitor with 
Orchid Pro-Deai^er II V'ideo Card 

* 101NI Keyboard 


ZXP" Sj'stems - Unlimited UpgradabiUty - 486SX/16 Tb 486DX2/50 - 
Three Cabinet Styles And 'four Choice Of Networidng Options 


Confused by all the difh^rent Intel^ 
processor models? Call Northgate- Our 
new ZXP ends your uncertainty. With our 
one *‘ZXP” system you can maximize Intel’s 
full range of upgradable GPUs — you can 
use any of them. 

Specify a 486SX/16 for your svorkstations. 
Later, upgrade them to SX/25... DX/33... 
DX2/50 and products Intel has yet to 
announce. 

Look at the picture* Do-it-yourself ease 
and convenience for any upgrade. The 
secret is our ZIF (Zero Insertion Force) 
socket. No prying and pushing. No special 
tools needed to handle delicate > expensive 
chips* Once again Northgate has thought 
it through and brings you a spectacular 


new' range of systems with today AND 
TOMORROW firmly in mind. 

When it comes to economy Northgate^s 
Elegaitce™ ZXP leads the industry: The 
'entire range represents the ONLY fuUy 
upgradable 486 systems av^ailable. 

And the ZXP hne is backed by legendary 
Northgate tech support, customer service 
and warranty programs with up to three 
years of extended warranty available 
(option). Need tech help? Just call us 24 
hours a day, every day. And youTl get a 
knowledgeable, live person. 

No matter how you value it, Northgate and 
ZXP are your choice for the best combina¬ 
tion of computer solutions money can buy 


Call tor complete pricing and custom 
configuratioii ioformation* 

800-345-8709 

Major vutpumtifHU, voluine punchuaers and gffreminifnt 
c«H Natkaidl Busiincfi^ AcvoiiittSi: 8CM1-545-6059 

Charge it to yTai.r MSA.. MasterCard, Diacov'er, .\inerican 
Exprew dr Northgate Big 'N' Card. 


New Nortli^ate ZXP Systems TVbrfe 
With Intel SX, * * DX.,, Atir/ Speed 
Doiibler Processors 



7075 Flying Cioud Driv't. Eden Prairie, MN 55344 
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SOFTWARE 


Edit Video at Your Desk 

TOM YAGER 



StudioMasIer 
Pro user 
interface shows 
one scene of 
an edit session 
at a time. The 
VCR control is 
in the lower left. 


BVTE 


ACTION SUMMARY 


■ WHATSTUDIOMASTERPROIS 
Mac-based video-editing 
software for use with professional 
video decks and controllers. 


■ LIKES 

Ease of use; frame-accurate edits; 
integrated transitional effects. 

■ DISLIKES 

Inability to scale grophics; one set 
of controls for two VCRs; sluggish 
interface performance, 

■ RECOMMENDATIONS 

An excellent editing system for 
any desktop video producer who 
wants, and can afford, 
professional quality. 

m PRICE 

$1495 

m FOR MORE INFORMATION 

AT&T Graphics Soft wo re Lobs 
3520 Commerce Crossing 
Indianapolis, IN 46240 
(317) B44-4364 
fax; (317)575-0649 

Circle 1230 on Inquiry Cord. 



D esktop video production seems to 
be following the same path as desk¬ 
top publishing 5 albeit more slowly: 
transferring power from the well-heeled, 
privileged few to a much broader constit¬ 
uency, AT&T Graphics Software Labs, a 
respected veteran of the video business 
(and a multimedia pioneer), takes a step 
in this direction with StudioMaster Pro, 
a software package that helps turn a Mac¬ 
intosh into a professional videotape edit¬ 
ing system. 

With StudioMaster Pro and some re¬ 
quired additional hardwam, anyone with 
raw video footage and some good ideas 
can do work that previously had to be 
done by a production house. The system 
isn’t quite a ‘*studio in a can,” but it has 
most of the elements you’ll need to pro¬ 
duce tapes of a quality suitable for public 
viewing. In fact, with a software cost of 
$1495, this is the most affordable system 
you’ll find for easy, professionaLquality 
video editing. 

The Hard Side 

In addition to the software, you’ll need a 
pair of video decks—one player and one 
recorder—and a board to control them. 
For the latter, StudioMaster Pro supports 
the internal Diaquest DQ-Animaq card, 
which the BYTE Multimedia Lab based 
this review on, and the external BCD 
5000 unit. The DQ-Animaq card con¬ 
trols two professional/industrial video 
decks through intelligent RS-422 inter¬ 


faces. For video, the Multimedia Lab 
used a Panasonic AG-7750 recorder and 
an AG-7650 player. These are Super 
VHS decks built for demanding profes¬ 
sional use. AT&T Graphics Software 
Labs also sells a version of StudioMaster 
Pro, simply called StudioMaster, that 
works with less expensive decks like the 
Panasonic AG-19lk). But the AG-7750 
and AG-7650 are typical of mid-priced 
decks that produce professional-quality 
results. And of course, you’ll need TV 
monitors. I recommend two, but you can 
often get by with one. 

Combining StudioMaster Pro with the 
DQ-Animaq and the industrial decks 
gives you several advantages over editing 
systems built around less expensive gear. 
First, you gain accuracy. Both of the 
Multimedia Lab’s video decks have the 
optional time-code boards installed, so 
the position of every frame on the tape is 
precisely marked. Using time code, Stu- 
dioMasler Pro can cut your edits in and 
out with the greatest possible accuracy- 
right down to the exact frame. 

The second advantage is that, because 
of the precision tape transport in the 
decks and the high-speed serial interface 
to the Diaquest controller, edits take 
much less time than with consumer gear 
that lacks these features. And finally, it 
doesn’t take a videophile to notice the 
difference in quality between a consum¬ 
er VCR and a professional video deck. 
Even using the same video formal, the 
professional equipment consistently cre¬ 
ates better-looking tapes. 

The final part of the special hardware 
mix is the Truevision NuVista-h. This is 
a display card with video I/O built in. 
The NuVista + can take in a video sig¬ 
nal, mix it with Macintosh graphics, and 
output the combined graphics and video. 
Its output is recordable, and that’s pre¬ 
cisely how StudioMaster Pro does its 
video processing. The playback deck 
connects to the NuVista-H’s video input, 
while the record deck connects to the 
board’s video output. 

Plug In, Turn On 

It takes a handful of connections to get 
StudioMaster Pro and all its hardware 
components working together. I used 
two RS-422 control cables (one each to 
the player and the recorder), two video 
cables (one in from the player, one out to 
the recorder), one sync cable, and a pair 
of audio cables. The sync cable helps the 
Diaquest controller maintain frame ac¬ 
curacy, and the audio cables are simply 
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run from the player to the recorder. 

StudioMaster Pro requires HyperCard 
2.1. If you try to run it on anything prior 
to version 2.1, you Ml experience some 
errors. 1 had no trouble installing Studio- 
Master Pro on the Multimedia Lab’s Mac 
Ilci. The HyperCard interface means 
that this application doesn’t break any 
speed records; there are times when you 
will have to spend several seconds wait¬ 
ing through some inexplicabie delay. 
These delays don’t appear during the 
time-sensitive portions of a recording 
session, however. 

The main display is very well laid out 
(see the screen), and operation is simple. 
The interface to the VCRs is a group of 
buttons set in a VCR-like drawing. A 
window on this virtual VCR shows the 
current location (in time code), and a 
short pull-down menu lets you choose be¬ 
tween the playback and record decks. 
This is a bit odd; since StudioMaster Pro 
is limited to two decks, I would have 
preferred two constant sets of controls. 
However, it turns out not to be much of a 
hassle, since during most edit sessions, 
you tend to control the player much more 
than the recorder. 

An individual scene comprises an in 
point and an out point, and StudioMaster 
Pro lets you use the VCR controls to lo¬ 
cate them. If you prefer, or if you need to 
tune the in or out point of a few frames, 
you can modify the on-screen time codes 
manually. You can also set the location 
where recording will begin when you 
start your edit. This lets you modify an 
existing tape or ensure that previously re¬ 
corded material is not modified. 

When you mark the in and out points, 
StudioMaster Pro uses the NuVista+ to 
capture video freeze frames, which are 
scaled down and shown as part of the 
scene display. You then move from one 
scene to the next, maintaining them in 
sequence until your entire video, or the 
segment you’re working on, is represent¬ 
ed by a group of scenes. Just the push of a 
button sends the entire edit to the re¬ 
corder. 

The degree of control this program has 
over the video decks is impressive. In ad¬ 
dition to the VCR controls, the forward 
and reverse jog and shuttle (frame ad¬ 
vance and variable-speed play, respec¬ 
tively) speeds can be modified to your 
taste. For each scene, you can select any 
of the video, audio 1, and audio 2 chan¬ 
nels; it’s possible to have a scene that 
records only audio or video and leaves 
the other alone. 


New Vistas 

The NuVista+ adds considerably to Stu¬ 
dioMaster Pro’s capabilities. In addition 
to specifying tape segments in a scene, 
you can select Macintosh graphics files 
(created elsewhere) that will be recorded 
for a specified duration. When a graph¬ 
ics file is displayed, it can either take up 
the entire screen or be overlaid on top of 
playback video for titling and other ef¬ 
fects. The graphics have to be created for 
the resolution your NuVista+ is set to; 
StudioMaster Pro won’t scale the graph¬ 
ics for you. 

The NuVistaH- also gives StudioMas¬ 
ter Pro some limited, but tasteful, transi¬ 
tional special effects, including wipes, 
mosaics, and pushes. You can’t produce 
all the special effects that you can with 
the Video Toaster (See “Newtek’s Video 
Toaster Makes Professional Video Af¬ 
fordable,” March 1991 BYTE), but they 
are interesting enough to break up the 
monotony of one dry cut after another. 

Since there is only one playback 
source, it’s impossible to make a smooth 
transition, such as a fade, between one 
scene on the tape and the next—the foot¬ 
age you’re trying to make a transition 
from has already been recorded. Studio¬ 
Master Pro works around this by digitiz¬ 
ing the last frame of video preceding the 
transition and then making a transition 
from that frozen frame to the live video 
playback. The resulting transition looks 
smooth, even though it isn’t applied to a 
moving image* You can see the image 
freeze if you watch, but since all the 
video runs through the NuVista+, the 
frozen image is perfectly aligned with 
the playback video. 

The Final Edit 

StudioMaster Pro is the only profes¬ 
sional-level editing package I can confi¬ 
dently recommend to those who are not 
experienced with video. It’s not without 
its drawbacks, with HyperCard-sluggish 
performance being among them, but it’s 
still a far cry from one-step-at-a-time 
manual-edit controllers and unwieldy 
Edit Decision List systems. 

StudioMaster Pro, along with the re¬ 
quired hardware and some Macintosh 
graphics software, may be all you need 
to start producing your own professional¬ 
looking videos. M 


Tom Yager is the director of BYTE 5 Mul¬ 
timedia Lab. He can be reached on BIX 
as '*tyager” and on the Internet at 
tyag€r@bytepb. byte. com. 


BVTE 

BYTE Reprints 



The BYTE Reprint 
Department will 
provide free quotations 
for reprints of BYTE 
articles. 

Reprints can serve as 
high quality, inexpensive 
promotional tools: 

• Train and educate 
key personnel 
• Present information at 
conferences/seminars 
• Provide literature to 
users of your products 


Call 

603-924-2525 

for information and a free 
price quotation. 

Minimum order: 500 

m 
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The best got better. 

SYSTAT 5.0’s new menus make the top-rated 
statistical program even easier to use. 



SYSTAT is the onfy package 
to receive these three awards. 




New Features Menus or commands - your choice Rewritten 
dooumentation incEudes statistics tutorials Fast bulh-tn drivers for 
SYGRAPH Global mapping and many new pints Multi way repeated 
measures Means model for missing cells designs Post-hoc tests 
Interactive stepwise regression. 

Statistics Basic statistics, frequencies, /-tests, post-hoc tests 
Multi way crosstabs with log-linear modeling, association 
coefficients. PRE statistics, Mantel-Haens^el, asymptotic standard 
errors Nonparametric statistics tsign- runs, Wilcoxon, Kruskal- 
Wallis, Friedman two-way ANOVA, Mann-Whitney U, Kolmogorov- 
Smirnov. Lilllefors, Kendall coefficient of concordance) Pairwise/ 
llstwise deletion of missing values, Pearson correJation, SSCP, 
covarjancet Spearman, Gamma, Kendaii Tau, Euclidean distances, 
binary similarities Linear, polynomial, multiple, stepwise, weighted 
regression with extended diagnostics Multivariate general linear 
model Includes multi way ANOVA, AMCOVA, MANOVA, repeated 
measures, canonical correlstion Principal componenla, factor 
analysis, rotations, components scores Multidimensional seating 
Multiple and canonical discriminant analysis. Bayesian classification 
Cluster analysis (hierarchical, single, average, complete, median, 
centroid linkage, k-means. cases, variables) Time series (smoothers, 
exponential smoothing, seasonal and nonseasonaj ARIMA, ACF, 

PACE, CCF, transformations, Fourier analysis) Nonlinear estimation 
(nonlinear regression, maximum likelihood estimation, and more). 

Graphics Overlay plots Drivers for most graphics devices 
Two-d/mensfonal: Error bars Scatterplots Line and vector graphs 
Vector, dot, bubble and quantile plots Bar graphs (single, multiple, 
sta eked. ra ng e) Box p I ots (s i ng I e a nd g ro u ped) Ste m -a nd - le a f 
diagrams Linear, quadratic, step, spline, polynomial, LOWESS. 
exponential smoothing Confidence intervals and ellipses (any alpha 
value) Smooth mathematical functions Rectangular or polar 
CO 0 rd i nates Lo g a nd po we r sc a I es AN OVA i nteract i on p I ots 
Histograms [regular, cumulative, fuz^yJ Stripe and Jitter plots 
Gaussian histogram smoothing Scatterplot matrices Voronoi 


tesselations Minimum spanning tree Maps with geographic 
projections (U.S, state boundary file Included, county and world 
boundary files available) Chernoff faces Star plots Fourier plots 
Pie charts Contour plots on regularly and irregularly spaced points 
Co ntf 0 1 cha rts a nd 11 m its Three-dfmef^sionaf: D a ta p I ots S mo ot h 
function plots Vector plots Linear, quadratic, spline, least squares 
surface smoothing Typefaces that print In perspective. 

Data Managemsnt import/export Lotus, dBase, and DIF 
files Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Capability to 
process hierarchical, rectangular or triangular files, irregufar length 
records Character, numeric, and nested sorts Merge and append 
large files Unlimited numeric and character variable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing. 

SYSTAT operates on IBM PC's* and compatibles, MS-DOSf 
VAX®/Microvax and Macintosh? Site licenses, quantity prices and 
training seminars available. No fees for technical support. 



SYSTAT. Intelligent software. 


For more information call or write: SYSTAT. Jnc. 1000 Sherman Avenue, Evanston, Illinois 60201-3793 Tel: 700,064.5670 Fax: 700.492.3567 
for iniarnattonal representatives call: Australia 61.3.4974755, Canada 416.424.1700, Finland 358.0.6923800. France 33.L40935000, 
Germany 49,61,265950, Italy 39.567.213640. Japan 81.3.5902311, New Zealand 64.71.562675. Norway 47.3.892240, Sweden 46.8.110620, 
Switzerland 41.31.416611. The Netherlands 31.3402.86336, UK: Letchworth 44.462,482822. London 44.01.6926636. London SE 44.0753.841686 

For IBM/compatible information circb 104; For Macintosh information, circle 105 on Inquiry Cord. 









































REVIEWS 


SOFTWARE 


What You See Is What You Solve: 
Mathematica and MathCAD for Windows 


Photo 2: The left 
window shows a 
MathCAD 
handbook. The 
right window 
shows an 
intemaive 
MathCAD session, 
in which you enter 
equations that the 
program then 
solves. Note the 
palette of math 
functions. 


Photo 1 1 Two 
Mathematica 
windows. On the 
left is a notebook 
pagefor 

generating a torus 
knot. On the right 
is an interactive 
session in which 
you type in a 
problem and get 
hack an answer. 
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NICHOLAS BARAN 


M athematica and MathCAD repm- 
sent two different categories of 
math processing software. Mathe¬ 
matica, which is designed more for the 
higher end of the scientific community 
(e.g*, theoretical physics), is a full- 
fledged development environment with a 
built-in programming language as well 
as interactive capabilities. MathCAD is 
not so much a theoretician's tool as it is 
an interactive notebook for math calcula¬ 
tions. Mathematica is more powerful 
than MathCAD, but it's also much more 
expensive ($995 versus $495). 

Mathematica 2.0 

Wolfram Research’s Mathematica is one 
of the luxury vehicles of math processing 
on personal computers and workstations. 
Besides working as a numeric and sym¬ 
bolic calculator, Mathematica can be 
used as a high-level programming lan¬ 
guage, a modeling and analysis tool, and 
a computation server for other programs, 
such as spreadsheets. With the new Win¬ 
dows version, Mathematica runs on vir¬ 
tually every major hardware platform, 
including the Mac and Unix systems. 

The program is divided into a kernel, 
which does the computation, and the 
front end, which provides the user inter¬ 
face and input capabilities. The kernel is 
basically the same on all hardware plat¬ 
forms; the front end varies according to 
the graphics support of the host system. 
On GUI machines, Mathematica uses a 
“notebook interface,” in which you can 
interactively execute calculations. On 
the pages of these notebooks in the Win¬ 
dows version, you can mix formulas, 
graphics, sound, and animation. 

Mathematica can generate attractive 
graphics, including contour and three- 
dimensional plots. Moreover, with the 
program’s good text-processing capabil¬ 
ities, you can extensively annotate docu¬ 
ments. Since Mathematica uses Post¬ 
Script for rendering graphics, there is a 
high level of portability of graphical 
images between platforms. I ran a note¬ 
book from the Windows version, without 
modification, on a Next computer. I 


could also open a notebook from the Next 
version and use it in the Windows ver¬ 
sion. The portability of Mathematica be¬ 
tween graphical environments is one of 
its strong points. 

Many math programs use symbols 
such as the square root radical and inte¬ 
gral in the on-screen equation (as you’ll 
see, MathCAD uses symbols). The draw¬ 
back to this is that symbols make the pro¬ 
gram dependent on the graphical inter¬ 
face of the host system, since there are no 
standards for putting math symbols on 
the screen. Mathematica is so portable 
because it uses a library of English-like 
commands for executing mathematical 
operations. 

A Mathematica equation is stored and 
can be imported or exported in ASCII 
format, which is highly portable. (A 
MathCAD equation, by comparison, can 
be exported only as a bit-mapped image. 


which is not very portable except for dis¬ 
play purposes.) 

Mathematica is based on an interpret¬ 
ed Lisp-like programming language. 
Version 2.0 incorporates more than 840 
functions, covering virtually every con¬ 
ceivable math operation. Tlic language 
also includes database and list capabil¬ 
ities for generating complex plots or sta¬ 
tistical analyses, for example. 

You can use the language either inter¬ 
actively—simpiy by typing in a com¬ 
mand and getting b^k an answer—or by 
setting up a Mathematica program, using 
variables, loops, conditional statements, 
and so forth. The example in photo 1 
shows a screen of two windows with a 
notebook for generating a toms knot on 
the left and an interactive session on the 
right. To get a feel for what the Mathe¬ 
matica programming language looks 
like, see listing 1. 

cominued 
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MATHEHATICA AND MATHCAD 


Because of its portability and power¬ 
ful programming language, Mathemat- 
ica has gained a substantial following in a 
variety of disciplines. Its adaptability to 
different applications is evident from the 


large number of software add-ons, called 
Mathematica packages. These are basi¬ 
cally Mathematica programs written to 
perform a specific task, Mathematica 
2,0 comes with packages for linear alge- 


Listing 1: To give you a feel for the Mathematica prograrmmng language, here 
is a sample of code for calculating prime numbers. 

MyPrimePi::usage = ^HyPrlniePitx] returns the number of primes <- x." 
Attributes[MyPrUnePt] = {Listable} 

Begin["'Private'"] 

MyPrimePl[x_] ;= 0 /; x < 2 
MyPrlniePl[3t_] r = 

Module[{il, nO, nl, m, nx ^ K[x]}, 

li = LogIntegral[nx:]; 

nO - Floor[ll - LogIntegral[Sqrt[nx]]]; 

nl = Ceillng[li]i 

Whilst hi - nO > 1| 

m =■ Floor[(n0+nl)/2]; midpoint 

If[ Prime [m] nx, nO ^ m, nl m ] 
no 

] /i X >= 2 

End[] 


ACTION SUMMARY 


■ WHAT MATH PROGRAMS DO 
Mathematica and MathCAD offer 
powerful computational 
capabilities for solving moth 
problems interactively, 

■ LIKES 

Mathematica offers high-end 
calculation tools, a programming 
language, and portability 
between platforms. MathCAD is 
geared toword less complex 
problems but, with the addition of 
the Maple symbolic processor, 
has very strong computational 
capabilities. Handbooks provide 
live reference material. 

■ DISLIKES 

The Windows version of 
Mathematica is a bit unstable, so 
save your work often. The 
MathCAD user interface, while 
slick, con feel clumsy and difficult 
to use. 


■ RECOMMENDATIONS 

For solving hard-core math 
problems, Mathematica is the winner 
under Windows. For a Windows- 
based calculator/engineer's 
notebook with powerful 
computation tools, try MathCAD, 

■ PRICE 

Mathematica for Windows, $995 
MothCAD for Windows, $495 

■ FOR WORE INFORMATION 

Wolfram Research 
TOO Trade Center Or. 

Champaign, IL61820 
(217) 398-0700 
fax: (217) 398-0747 
Circle 1234 on Inquiry Card, 

MathSoft 

201 Broodway 

Cambridge, MA 02139 

(617)577-1017 

fax: (617) 577-8829 

Circle 1235 an Inquiry Card, 


bra, number theory, statistics, geome¬ 
try, and assorted operations. Others are 
available through Mathematica user 
groups and BBSes. 

The Windows version of Mathematica 
is much like the Next and Macintosh ver¬ 
sions, so if you’re already using one of 
those, youTl have no problem getting up 
to spe^ under Windows. Mathematica 
must run in enhanced mode, taking ad¬ 
vantage of the virtual memory capabili¬ 
ty. The more memory your system has, 
the better Mathematica’s performance. 

The current version is a bit unstable, 
Mathematica crashed unexpectedly as I 
loaded a sample notebook, reporting an 
out-of-memory error, although this was 
the only Mathematica application run¬ 
ning and no other Windows applications 
were loaded. On one other occasion, 
Mathematica announced an application 
error and took me out to the C> prompt 
while 1 was executing some interactive 
commands. Wolfram Research has ac¬ 
knowledged that there'are still some bugs 
in the Windows version, 

Mathematica is a powerful and com¬ 
plex program for solving complex prob¬ 
lems. Except for executing basic compu¬ 
tations, mastering it requires a serious 
commitment from the user. To really 
learn it, you need to work through Ste¬ 
phen Wolfram's book Mathematica while 
seated at your computer. Be prepared to 
spend some serious time if you want to 
learn Mathematica. 

On the Other hand, if you have to solve 
the sorts of problems that physicists and 
other scientists and researchers encoun^ 
ter, Mathematica makes your work much 
easier. Until the Windows version of Ma¬ 
ple V comes out (see the text box “An¬ 
other Hard-Core Problem Solver*' on 
page 266), Mathematica has no competi¬ 
tion on the PC. 

Mathematica is comprehensive and el¬ 
egant and can solve just about any numer¬ 
ic or symbolic problem you're likely to 
encounter. Its file portability between 
different machines is a big plus, and the 
widespread user support and prolifera¬ 
tion of Mathematica packages are attrac¬ 
tive. Right now this is the Cadillac of 
math processors for Windows. 

MathCAD 3.0 

Mathematica is certainly a hard act to 
follow, and MathCAD doesn’t try. It's a 
different kind of math program—a cal¬ 
culator replacement geared toward engi¬ 
neers, researchers, and students who 
need to execute symbolic calculations 
and don't need a programming language. 

With version 3.0, MathSoft has made 
a major addition to MathCAD: The 
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with ITT’s Advanced Math Coprocessor 

Tough applications slowing you down? Ill's Advanced Math Coprocessor 
is a simple addition to your system that can instantly speed up performance by 
up to five times or more! 

Guaranteed to be fully compatible with all 286,386DX, or 386SX systems 
and software, IIT’s Advanced Math Coprocessors mn up to 2x faster and use 25% 
less power (perfect for portables!) than the leading competitor’s. 

And best of ail, HT warrantees every Advanced Math Coprocessor for the 
lifetime of your system! 

Put an Advanced Math Coprocessor to work for you today, and finish faster! 

Call now for more information— 1 - 800 - 832-0770 or 408-727-1885. 
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Another Hard-Core Problem Solver 

D. Barker 


W hile Maihematica has gotten 
most of the press and public¬ 
ity ^ another program has qui¬ 
etly gained a strong following 
in the fields of higher maihemaeics. Ma¬ 
ple V from Waterloo Maple Software is 
designed«like Mathematical for solving 
hard’Core symbolic and numeric prob¬ 
lems. The fact that Maple V has been 
picked as the symbolic processing en¬ 
gine for MathCAD and Speak-EZ is a 
tribute to the program’s capabilities. 

While Mathematica usually gets the 
nod for having better graphics functions 
and a more elegant interface, users who 
have tried both programs generally say 
that Maple V is more powerful when it 
comes to solving heavy-duty problems, 
“Out of the box. Maple V is consider¬ 
ably more powerful than Mathemat¬ 
ica/' says Marvin Weinstein, a theo¬ 
retical physicist. Maple V can handle 
differential forms, has a Newman-Pen- 
rose package for general relativity, is 


familiar with group theory, and can 
solve nonlinear problems “that Mathe¬ 
matica doesn't touch,” he says. Maple 
V is also faster when working with seri¬ 
ous problems, he notes. It does not gen¬ 
erally evaluate special functions for 
complex argument, whereas Mathemat¬ 
ica does, Weinstein points out. 

Mathematica’s programming lan¬ 
guage is easier to get started with than 
Maple V’s, which Weinstein says is 
more procedural in nature. Which is 
better depends on personal preference, 
users agree. 

Maple V is available on just about 
every computer platform out there, in¬ 
cluding DOS {a 386 is required), Mac¬ 
intosh, Amiga, Atari ST, most Unix 
machines, and VMS. It generally costs 
less than Mathematica; the Mac ver¬ 
sion, for example, is $450, while Math¬ 
ematica is $595. The kernel and the 
function library are the same for each 
version; the interface varies according 


to operating environment. 

The program has a considerable fol¬ 
lowing at universities, where it is often 
site-licensed as a computer algebra tool. 
Maple V is being used In applications 
ranging from analyzing the biological 
effects of asbestos fibers to solving 
problems of quantum mechanics. 

Waterloo Maple Software plans to 
have a version of Maple V out for Win¬ 
dows by the middle of this year. When 
that edition arrives, Mathematica will 
no longer be the only third-generation 
symbolic math package running under 
the Windows environment. 

For more information, contact Water¬ 
loo Maple Software, 160 Columbia St. 
W, Waterloo, Ontario, Canada N2L 
3L3; (519) 747-2373; fax: (519) 747- 
5284. 


D. Barker is a BYTE Lab technical edi¬ 
tor. You can contact him on BIX as 
"dbarker." 


company has packaged in a reduced ver¬ 
sion of Maple, a high-end math program 
that competes with Mathematica. This 
program serves as MathCAD’s symbolic 
processor. You load it explicitly from a 
pull-down menu. With Maple, Math¬ 
CAD lets you solve equations symboli¬ 
cally (in terms of a variable rather than 
numerically) using the Symbolic option 
on the main menu. The symbolic proces¬ 
sor includes options for factoring, ex¬ 
panding, and simplifying algebraic 
equations, differentiation and integra¬ 
tion, and matrix operations. 

MathCAD uses a worksheet approach, 
putting an engineer’s notebook on the 
screen. Photo 2 shows a typical Math¬ 
CAD session. In the left window is a 
MathCAD handbook. Handbooks can 
contain equations and data sets for vari¬ 
ous disciplines, such as electrical engi¬ 
neering, chemistry, and so forth. You 
can take an equation or formula from a 
handbook and paste it into your work¬ 
sheet. In the right window is an interac¬ 
tive session. Note the palette on the first 
column. There are four palettes with a 
comprehensive set of math functions, op¬ 
erators, and symbols (you can switch be¬ 
tween palettes). As you build an equation 
in MathCAD, you select items from the 
palette and insert them into the equation. 

Although MathCAD generates nice- 


looking equations and text, they don’t 
move well to other applications. Equa¬ 
tions that are pasted from MathCAD into 
other Windows programs appear as bit¬ 
mapped images. This may not be a prob¬ 
lem if you intend to use MathCAD docu¬ 
ments in their original format. But if you 
plan to incorporate MathCAD equations 
into other documents, the bit-mapped 
images could be a limitation. 

MathCAD has a library of nearly 100 
functions (aside from the Maple proces¬ 
sor), including statistics, matrices, and 
numerical integration and differentia¬ 
tion. It also has capabilities for importing 
data from structured files and lists, mak¬ 
ing it possible to interface MathCAD 
with data acquisition or database soft¬ 
ware. The program has good plotting and 
graphics capabilities, including contour 
plots. 

My major complaint with MathCAD 
involves the user interface. As mentioned 
earlier, MathCAD relies on symbols for 
setting up equations. Maybe it’s just me, 
but I found myself constantly making 
mistakes and having to reenter the equa¬ 
tion. The equation editor feels clumsy, 
and 1 found it easier to erase an equation 
entirely and start over rather than try to 
edit an existing equation. 

The inflexibility of the equation-entry 
format is irritating. 1 could not, for ex¬ 


ample, enter a variable multiplied by a 
constant, such as 4 j:, without entering a 
multiplication symbol separating the 
constant and the variable (Le. , you have 
to enter 4jc as 4*x). When first using the 
program, I found myself preoccupied 
with trying to get the equation in the 
proper format rather than with the math¬ 
ematics. People who've been using the 
program for a longer time say you get 
over that. I find something like Mathe¬ 
matical s English-like equation-entry 
syntax to be much more intuitive than the 
symbol system used in MathCAD. 

MathCAD 3.0 is a good product if you 
don’t have to swap electronic data be¬ 
tween platforms or need extensive pro¬ 
gramming features. For setting up com¬ 
putational worksheets, or for just plain 
equation solving on the fly, MathCAD is 
well worth looking at. You can bet that 
someday this program will be running 
on hand-held, pen-based computers. 
This is the engineer’s pocket calculator 
of the future. ■ 


Nicholas Baran, a consulting editor for 
BYTE, is the author of Finite Element 
Analysis on Microcomputers (McGraw- 
HUl, 1988). He is currently coeditor of 
Pen-Based Computing, a newsletter 
based in Sandpoim, Idaho, You can con¬ 
tact him on BIX as 'hickbaran. ” 
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ni’s XtraDrive" acts like a second hard disk— 
at a fraction of the cost 


Ever wish you had two hard drives for aO your applications and documents? ITT’s XtraDrive is 
the answer! Qoose between easy-to-install software and hardware—and double your hard drive 
capacity for hundreds less than the cost of a new disk drive! 

XtraDrive ’s patented data compression technology is the easy way to double your drive 
capacity. It looks and acts exactly like a second hard disk—so the DOS commands you’re familiar 
with still work the same as ever. It’s fully compatible with your favorite applications and utilities, 
too... Windows, Norton, PC Tools Deluxe and more. 

Whether you own an older system that’s struggling to handle the storage requirements of 
current software... or a laptop that can’t keep pace with your storage needs... move into XtraDrive 
today for the “affordable space” you need. 

Call DT today at 408-727-1885 for the XtraDrive dealer nearest you. 
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NDP Fortran & C++ for OS/2! 


If you are an OS/2 2.0 developer or user, and you 
need an excellent C++ or Fortran, your wait is 
over. Microway is row shipping its NDPfamiiy of 
32-bit 386/486 languages for OS/2. These mairv 
frame/production grade products are based on 
our core 386 tec^inology which currentiy runs on 
DOS, UNiX and WINDOWS and has passed 
exhaustive validation testing on OS/2. They prt^ 
duoe globally optimized code which takes maxi¬ 
mum advantage of the Intel 386 architecture and 
can directly access 0^2's 32‘bit API and 2 
gigabyte address space. 


If you are thinking about porling a large pro¬ 
gram to a DOS compatible operating system, 
we think OS/2 is your best choice, today. It has 
numerous features, such as fast I/O, that make 
it preferable to 32-bit CX>S Extenders, except 
when direct access to your hardware is 
needed. 

The NDP compilers have been in use since 
1987. During that time, NDP Fortran has been 
used to port thousands of 3090, Cray and VAX 
appiications to the 386/486. It has MS, VMS 
and VS Extensions. NDP CJC++ is a true com¬ 


piler that is AT&T 2.1 compliant and contains a 
C subset compiler which is both ANSI and K&R 
complfant. For the riKinths of May and June, 
Microway will be making these products avail- 
able to OS/2 Expedite Members at a pre-re- 
lease price of $295. 

Microway has been serving the PC community 
for ten years and we wish to thank all of our 
customers for their contnued support. 

For more information* please call Microway’s 
Technical Support DepL at (508) 746-7341, 




386, i486 and iSGO Compilers 


r h 

N u mber Smasher-860^'" 


386/486 Workstations 

k._^ 


Our NDP family of compilers gerwrate globally 
optimized, mainframe quality code that runs on 
the 386, i486, or i860 in protected mode under 
Windows, DESQview, UNIX, XENIX, SunOS, 
or extended DOS. The compilers address 4 
gigabytes of memory while supporting the 287, 
387, Weitek, and Cyrix EMC coprocessors. 
Applications can mix code from all four compil¬ 
ers and assembly language To simplify your 
ports, we offer CtearView, our full-featyred, 
windowing symbolic debugger that works with 
DOS versions of NDP 386 and i486 compilers. 

NDP Fortran™ Is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features & MS compatibility. 

NDP C|C++™ runs in three modes: K&R with 
Sys V and MS C extensions; 100% ANSI C; 
and C++ Release 2.1 compatible, 

NDP Pascal™ is a full ANSI/IEEE Pascal, with 
extensions from C and BSD 4.2 Pascal. 

NDP Language Pricing 
NDP Fortran, C]C++* or Pascal — DOS prod¬ 
ucts and E2WIN32 indude NDP Toots and 
Extender. 486 DOS version includes Weitek 
support, royalty free binder, and Glearview- 
386. All DOS compilers come with GREX. 
OS/2^“ $595 

EZWIN32 (fndWes f^ls) $595 

386 DOS (includes DOS Extender)... $695 
486 DOS (includes DOS Extender).. $995 

3861486 UNIX or XENIX . ..$1195 

i860 Compilers . $1995 

(OS/2 is a trademark of IBM Corporation.) 

Clean/lew-386™— our windowing 32-bit sym¬ 
bolic debugger that runs with our 386 and 486 
DOS products. $195 

GREX 386/860™ — A library of 160 lower levd 
graphics routines (free with DOS compilers): $495 

N DP-Gross Ref™ Our full function cross refer¬ 
ence utiii^ that produces comprehensive data 
and function listings. A vail able for all NDP com¬ 
piler versions ... $195 

NDPPIot™. $195 

NDP/FFT^M NDP or 60x87 version... ea, $250 
Halo Professional for 366.... $595 

NDP NAG™ Workstation library Is a subset of Ihe 
NAG mainframe libraries. Has 172 routines for 
diffenentfal equations and eigenvalue problems, 
matrix operations, fitting curves, statistics, and 

regression analysis.386 Version: $895 

T800 NAG for Transputers. $2750 


Number Smasher-860 is the highest perfor¬ 
mance ooprooessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. Deliv¬ 
ers up to 80 million floating poht opetaficns per 
seoond at 40 MHz and prtkiuoes 11.3 double 
precision Unpack megaflops. The board comes 
standard wth an EISA or ISA Interface, 6 meg of 
high speed memory, and your choice of NDP 
Fortran, CfC++, or Pascal for the iB60 running 
under MS-DOS, UNIX, XENIX, SunOS, or 

DESQview.33 MHz: $5000 

40 MHz; $6000 32 MB version: add $2500 


i860 Vectorizers and Libraries 


NDP NAG/860 Is a Micro way port of the NAG 
workstation library to the i960.$1495 

NDP HALO860 includes HALO Professional 
and an interface libra^ which makes HALO 
directly callable by the 1860....$995 

860 Vectorizer includes PSR VAST-2 which 
converts a C or FORTRAN program into a new 
program which calls the Intel Vector library. 
Includes the Intel Vector Library and 
Microway s 1860 Prof i ter.$ 1495 

860Vector Library — Written tor Intel, includes 
over 400 vector primitives that take advantage 
of the i860’s cache, dual instruction mode, and 
pipelined multiplier accumulator.... $495 

NDP IMSL/860 is a Micro way port of IMSL 
mainframe library to the 860. 

Math Library: $995 Statistical Library: $995 
Special Functions: $500 Complete pkg: $2000 

tGL — a 3-D Graphics Pipeline that does ge¬ 
ometry and rendering using routines which use 
the i860's built-in graphics hardware.$495 

Kuck & Associates CLASSPACK Hand coded 
libraries for the i860. 

• BASIC Math Library.$500 

^ DSP—Over 100 routines including 1 and 
2-D correlations and convolutions. Does 

1024 Complex FFT in 1 msec.$750 

i DenseArray solver package.$750 


One of Microway's Black Towers is the ideal 
choice for a cost-effective desktop system, per¬ 
sonal supercomputer, file or computation server, 
or an industrial PC. They oome standard with two 
or more thenmostaticaliy controlled fans, 250 
Watt motherboard power connectors, and Amer¬ 
ican-manufactured industrial power supplies. 
Our 386 and 486 motherboards are carefully 
burned in and tested. Top speeds are 40 MHz 
for the 386 and 50 MHz tor the 486. Each user 
can choose from a full line of high quality options 
to customize the workstation to his specific 
needs. Our 486Bn was a recent Digital Review 
Target Award nornlnee. The base system In¬ 
cludes a sleek, black tower case, a black tactile 
response keyboard, four megabytes of memcry, 
a 250 Watt American power supply and one 
floppy drive. Each system is backed up by a one 
year warranty and the best technical support in 
the industry, 

3868^-40 ISA 64K cache 200W 
4868^-33 ISA 64K cache 250W 
4868^-33 EISA 256K cache 250W 
4868^-50 EISA 256K cache 250W 
4668^-50 EISA 256K cache 350W 


$1595 

$2295 

$3395 

$3995 

$4495 


Parallel Processing 


FASTCachc-SX/Plus™—The “Windows So¬ 
lution’^—easily converts your286 Into a powerful 
25 MHz 386SX by combining Microway's award 
winning FASTCache-SX accelerator ($299) with 
up to 16 megabytes of extended memory. Fea¬ 
tures a 486-style 16K internal cache from Intel 
and a 3fl7SX coprocessor socket Uses a 16-bit 
sbt. (Cable Kit & 2 meg included FREE) 
FASTCache-SX/Plus-25..$595 


Micro way's ongoing R&D is based on the 
INMOS TSOQ, T9000, and Intel i860. We re¬ 
cently achieved 90% efficiency and 132 
megaflops running two i860s in parallel. Our 
TSOO products are T9000 object compatible, 
making them ideal development platforms for 
this new superscalar RISC processor. 
Quadputer™^—This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadpulers can be linked together to 
build transputer networks from $1845 

Monoputer™ — Includes one TSOO and up to 
16 meg of RAM.from $1295 


Math Coprocessors 


WEITEK: 4167-25/33 .$750/$995 

3167-20/-25/-33 . ,.. . $350/ $600/ $750 
inW3167 Micro Char»nel-25/33: from $850 
inW3167/80387 Board.$200 


1NTELS87-16SX; $120 
387 16-33: $190 
Cyrix; SX20MHz: $100 
SX25MHz: $110 
DX33 MHz: $155 
EMC-33 MHz: $250 


387-20SX: $135 
287XL: $80 

287 20 MHz: $75 
□X40 MHz; $185 
EMC-40 MHz: $300 


Micro _ _ World Leader in PC Numerics 

Corporate Headqusrfets: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St, Kingston-Upon-Thames. U.K., 081-541-5466 
USA FAX (508) 746-4678 Germany 069 75 2023 Norway 06 89 2020 Italy 02-74.90J49 Japan 047 423 1322 
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REVIEWS 


HARDWARE 


Windows Printer Shines in Speed, Resoiution 



BRADLEY DYCK KLIEWER 


M y first maction to the LaserMaster 
WinPrinter 800 was one of sur¬ 
prise and skepticism. Who needs a 
printer designed specifically for Micro¬ 
soft Windows, especially one that re- 
quires at least a 386 processor and 8 MB 
of RAM? 

After working with the WinPrinter, 1 
decided that it isn*t for everyone. Those 
who don’t need high resolutions or sped- 
up performance under Windows should 
choose one of the myriad of other afford¬ 
able PostScript laser printers on the mar¬ 
ket. However, Windows users, especial¬ 
ly those running desktop publishing 
applications that need higher than 300- 
dot-per-inch output, can certainly bene¬ 
fit from LaserMaster's design. 

LaserMaster’s TurboRes technology 
enhances the WinPrinter's PostScript 
fonts and line drawings to an effective 
resolution of 800 dpi. The print engine 
runs at 400 dpi, but special laser-modu¬ 
lation techniques improve both the hori¬ 
zontal and vertical effective resolution 
(see figures 1 and 2). The resulting 
images are quite impressive (see “En¬ 
hancing Laser-Printer Resolution,” 
March BYTE). PostScript language in¬ 
terpretation and font scaling require a 
great deal of processing power* And the 
TurboRes algorithms increase the com¬ 
putational needs of the printer. 

Among the WinPrinter’s unique char¬ 
acteristics is its lack of a built-in proces¬ 
sor. The fact that the printer must be 
used with a 386- or 48^based PC run¬ 
ning Windows with 8 MB of RAM may 
seem unusually demanding, but if you 
use Windows regulajly (especially for 
desktop publishing applications), you 
probably already have a system that 
meets these requirements. 

Because the WinPrinter uses your sys¬ 
tem’s processor, memory, and hard disk 
space for most of its processing func¬ 
tions, it is little more than a shell with an 
engine. It has no parallel or serial port, 
but rather a video interface card that sits 
inside your system unit and sends signals 
to the printer through a special 37-pin 
cable. This interface drives the print en¬ 
gine and controls the laser modulation. 

This approach bypasses the added 
costs associated with printer-based mi- 


The WinPrinter 
uses a speciai 
Windows driver 
and the host 
computer’s 
processor for fitst, 
higk-resalution 
printing. 


croprocessors, memory (both RAM and 
ROM), and specialized languages. In ad¬ 
dition, you can upgrade the WinPrinter’s 
processing power when you move to a 
more powerful computer system* 

Driver Details 

LaserMaster based the WinPrinter and 
the WinJet, an adapter for the Hewlett- 
Packard LaserJet, on this approach. The 
WinJet ($995) adds the features of the 
WinPrinter to existing LaserJet printers. 
The WinPrinter includes a 4-page-per- 
minute Canon engine that operates at 
either the standard 300-dpi resolution or 
an enhanced resolution of 400 dpi. How¬ 
ever, the WinPrinter caimot print with¬ 
out special driver software. 

The WinPrinter includes a DOS-based 
TSR program with drivers that interpret 
HP’s Printer Control Language (PCL). 
However, the most important drivers op¬ 
erate only under Windows. I tested the 
Windows drivers under Windows 3.0. 
(By the time you read this, LaserMaster 
expects to be shipping Windows 3.1 
drivers.) The Windows drivers include a 
PostScript interpreter and a Windows 
Graphics Device Interface (GDI) driver 
(which the manual calls the “direct 
driver”). The PostScript interpreter is 
based on Microsoft’s Truelmage, which 


includes support for both Adobe Type 1 
and TrueType fonts. 

The GDI driver receives print files di¬ 
rectly from Windows applications. Be¬ 
cause no intermediate interpretation 
steps are required (as they are with PCL 
and PostScript drivers), the GDI driver is 
the fastest of the three. However, it has 
some disadvantages* It does not use Tur¬ 
boRes to improve the effective resolution 
of fonts, and it does not relinquish con¬ 
trol to other Windows applications dur¬ 
ing printing. 

By contrast, the PCL and PostScript 
drivers run through a spooler* In fact, 
the spooler and interpreters run as 386 
virtual machines using preemptive mul¬ 
titasking (Windows programs use coop¬ 
erative multitasking)* The preemptive 
multitasking lets other applications run 
while the WinPrinter is processing. Al¬ 
though this method slows down the print¬ 
ing process, you can continue to run 
other Windows programs (or spool addi¬ 
tional print jobs) while you wait. It also 
limits the WinPrinter’s operation to the 
Windows enhanced mode. 

Speed Tests 

So, how well does it all work? I tested the 
WinPrinter with a Northgate Elegance 
SP 486DX/33 with 8 MB of RAM. 1 
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WINDOWS PRINTER SHINES 



Figure 1 ; The 400-dpi WinPrinfer produces noticeably 
smoother gray scales and crisper line edges (left) than do 300- 
dpi printers like the Hewlett-Packard LaserJet (right). 


JUBILEE U 
JUBILEE U 


Figure 2: A WinPr inter driver lets you print PostScript fonts 
and line drawings at 800 dpi (top), which improves sharpness 
even more compared to typical 300-dpi printers (hottorn). 


created a 12-MB permanent swap file 
(the manual recommends at least an 8- 
MB swap file). PostScript pages that 
contained only text printed at a rate of 
about 3 ppm (after a delay of 27 seconds 
before the first page printed), which is a 
respectable performance for a 4-ppm 
printer running a PostScript interpreter* 
After the WinPrinter’s first few print 
runs, 1 noticed that the fonts and lines it 
produced were not as smooth as 1 had 
expected. I also discovered that the print¬ 
er defaults to 40(Mpi printing (with no 
TurboRes enhancement). Increasing the 
resolution to 800 dpi decreased the print¬ 
ing speed a bit, but the improved resolu¬ 
tion was often worth the resulting perfor¬ 
mance degradation (usually only a few 
seconds per page)* As with any printer, 
bit-mapped images add to the processing 
time significantly, so it was not unusual 
for the WinPrinter to take 2 to 3 minutes 
to print a single page when halftone 
images were included. 


■ WHAT THE WINPRINTER 800 IS 

A PostScript printer for Windows 
that uses a host computer's 386 
or 486 processor. Resolution- 
enhancement technology boosts 
PostScript fonts and line drawings 
to an effective resolution of 800 
dots per inch. 

■ LIKES 

Post processing speed in some 
applications ond neor-typeset- 
quaiity output. 

■ DISLIKES 

Occasional Windows initiolizotion 
problems during start-up* 


When halftone images dominate the 
page, the WinPrinter direct driver is 
sometimes the best choice. TurboRes 
technology doesn't improve the printing 
quality of halftone images—images al¬ 
ways print at a resolution of 300 or 400 
dpi. One of my CorelDraw test pages was 
nearly full of halftone images, with only 
a few characters and lines. From the time 
I started the print job, nearly 4 minutes 
elapsed before the page finished print¬ 
ing: CorelDraw used 1*^ minutes to 
spool the output (blocking access to 
other Windows applications). With the 
direct driver, the image finished printing 
in just over 1 minute—less than the 
spooling time for the PostScript driver. 

You might expect a significant perfor¬ 
mance degradation in your Windows ap¬ 
plications while the spooler is at work. 
However, the default settings give low 
background-processing priority to the 
WinPrinter. In most cases, T saw no ap¬ 
preciable difference in application per- 


■ RECOMMENDATION 

The printer i$ on economical 
solution for those who need 
Windows-based desktop 
publishing features. 

■ PRICE 
$2195 

■ FOR MORE INFORMATION 

LoserMaster Corp. 

6900 Shody Ook Rd. 

Eden Prairie, MN 55344 
(800) 365-4646 
(612)944-9330 
fax; [612)944-0522 
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formance, whether the printer was busy 
with a large job or sitting idle* Graphical¬ 
ly intensive operations, such as Corel¬ 
Draw's preview mode, did not exhibit in¬ 
termittent slowdowns. (In fact, the only 
applications that a print run seemed to 
affect were the Windows games Reversi 
and Solitaire. Oven then, the overall per¬ 
formance remained good; for example, 
when Solitaire's cards would bounce 
across the screen, they would slow down 
for only 2 to 3 seconds just before each 
page would print.) 

When several applications are running 
at once, at least one of them has to print 
more slowly. With the WinPrinter, the 
printing time for several concurrent ap“ 
plications increases. But, even so, this 
increase is not always significant. When 
I would intentionally keep the system 
busy (i*e., by constantly forcing screen 
redraws or intensifying mouse and key¬ 
board activity), print jobs that formerly 
took 4 minutes would take about 4*>4 
minutes. Of course, the overhead might 
be more significant on a slower 386 sys¬ 
tem* And since the drivers make use of a 
387, the floating-point processing abili¬ 
ties of my 486 gave the system a perfor¬ 
mance boost. 

The only problems I had with the Win¬ 
Printer were during Windows initializa¬ 
tion* When Windows first starts, the 
printer initializes Truelmage processing 
in a DOS box* About three times out of 
nearly a hundred start-ups, the printer 
violated system integrity, and I had to 
exit Windows and reenter. (The Win¬ 
Printer never crashed the system or 
caused any problems if! did not reboot.) 
LaserMaster’s technical-support staff 
suggested that there may have been a 
conflict with my Quarterdeck QEMM 
expanded-memory driver, but the prob¬ 
lem did not occur often enough for me to 
reproduce it. In any event, it seemed 
minor, considering the many problems 
Fve had configuring Windows for other 
hardware and software. 
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WINDOWS PRINTER SHINES 



The user interface to the WinPrinter is 
well designed. You can switch among 
PostScript, PCL, and direct drivers 
through the standard Windows print con¬ 
figuration utilities (or the equivalent 
functions in a Windows application). 
Within each DOS box, you can address 
the PCL and PostScript drivers as differ¬ 
ent LPT ports, so even your DOS appli¬ 
cations gain access to the WinPrinter* 
You can switch PostScript resolutions 
between 400 and 800 dpi on the fly for 
better performance or improved image 
quality* 

Overall, the documentation was help^ 
ful. There were a few minor errors, and 
I would have preferred more detail about 
the WIN.INI, SYSTEM.INI, and WIN- 
PRINT*rNl files. Within the Windows 
environment, LaserMaster has attended 
to the details that make using the Win- 
Printer a pleasure. When a job is print¬ 
ing, the pages of an icon turn to indicate 
activity (you can disable this feature)* 
You can open a window that describes the 
current activity on the printer. Laser¬ 
Master provides a utility that monitors 
system performance (although, in some 
cases, the performance monitor can it¬ 
self slow down the system considerably)* 

A Desktop Publishing Solution 

If you print most of your PostScript files 
through Windows, or use Windows for 
most of your applications, the Win- 
Printer may be worth consideration. It 
ranks high among the lower-priced print¬ 
ers with PostScript abilities while giving 
you TurboRes features that provide near- 
typesel-qualily fonts and lines. 

While its Windows orientation may be 
too limiting for some users, the Win- 
Printer has some design advantages over 
other printers. Because the features are 
programmed in on a 386, the driver soft¬ 
ware can be upgraded (or new features 
added) easily. As you move to faster sys¬ 
tems, the performance of the printer im¬ 
proves. With system fonts that reside on 
the hard drive, you need not download or 
manage fonts* And you have several 
printing options to select the best perfor¬ 
mance and print-quality features for 
each print Job. The WinPrinter is an eco¬ 
nomic solution for anyone who needs 
desktop publishing features in a reason¬ 
ably efficient printer. ■ 


Bradley Dyck Kliewer is the principal of 
DK Micro, a PC and ASJ400 consulting 
firm in Minneapolis, Minnesota. He is 
the author of EGA/VGA: A Program- 
mer’s Reference Guide, 2d ed. 
(McGraw-Hill, 1990}, and he can be 
reached on BIX as **bkliewer. “ 


Actual Speed. 



The Telebit* QBlazer is the world's smallest 
\32 modem otTering transmission speeds up to 
38*400 bps using VMbfs data compression. No other 
modem can match it for size and perfbnnance. 


Actual Size. 
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Winner 

m\ 

PCVCompuling 
MVP Award 
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ftickaged in a 2.25" cube* QBktzer fits any desk¬ 
top. U runs on a9V baiieiy when you're on the mad* It 
comes PC and MAC ready with the cables you need, PC 
software* even aairrvingcase. Call l-SOlMELEHrr 


QBlazer 
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microLaser XL Turbo 






























Get more 
work out 
of your 
network* 


The TI microLaser^^ 
XL Turbo printer. 


Now network users can get their hands on 
high-quality, high-volume documents, fast and 
affordably. The new TI microLaser XL Turbo 
runs up to sbcceen-pages'per-minui3e fast, thanks 
to a Turbo-charged RISC-based controller. And 
at only $3,649* — including both 35Tont 
PostScript* Level 2 


software from Adobe* 




POSTSCRIPT 


and HP LaserJet* emulation — it’ll accommodate 
almost any budget 

A member of the award-winning microLaser 
family, this network printer produces high- 
quality output in the most graphics-intensive 
applications. It even switches between PostScript 
and HP LaserJet modes automatically. 

For added flexibility, die microLaser XL 
Turbo also supports the most popular PC plat¬ 
forms, handling DOS®, Mac*, UNIX* and 
OS/2* interfaces concurrendy**. But there’s so 
much more — versatile paper handling, small 
footprint and user-instEdlable upgrades, just to 
name a few. 

Buy a microLaser XL Turbo by June 30,1992, 
and get a free cof;^ of Adobe T^pe Manager f ATMJ 
software and Adobe Garamond Font package 
(total retail value of $346)1 You pay just $ 7.50 
shipping and handling charge. 

See die microLaser XL Turbo in action. Call 
for the name of a reseller nearyou. L800-527'3500. 


^ Texas 
Instruments 

® 1992 TI 71889 

‘TI suggested retail price — dealer prices may vary. 
microLaser is a trademark of Texas Instniment? Incorporated. HP 
LaseHct a legi&rered midemarkofHett.detr Packard, Inc. Adobe, 
PostScT^ranathe PostScript logo are remstered trademarks of 
Adobe Systems. Inc. DOS is a registered trademark of Microsoft 
Corporation. Mac is a lettered trademark of Apple Computer, Inc. 
UNIX is a registered traJemark of AT 6*.T OS/2 is a registered trade¬ 
mark of IBM . 

* ‘Maximum of Mac plus two cither concurrent interlaces at my one 
time. 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, '"A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
tech n ical assis ta n ce ? 

• Is th e re a serv ice fa cility ? 

•Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refundpolicies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Pwchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E, 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc, 





• Obtain an order number 
and identification of the 
sales rep resen ta tive . 

• Make a record of y our 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


^ I 




Direct Marketing Association, Inc. 1988 
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APPLICATION 


Presentation Graphics That Deserve 
an Extra Bow 


Curtain Call's 
interface shows 
what it is: a cross 
between a paint 
package and a 
character 
generator. 



TOM YAGER 


C urtain Call for Windows combines 
the best features of presentation 
graphics packages at a price that's 
hard to beat: $200. Even at this price, 
Windows users get special text- and 
graphics-enhancing features, such as 
three-dimensional extrusions and so¬ 
phisticated drawing tools. When coupled 
with its capable script editor, Curtain 
Call lets you produce high-quality com¬ 
puter-controlled presentations with digi¬ 
tal sound and MIDI music. 

The program is not without flaws. Its 
interface is awkward, and I was disap¬ 
pointed that its audio didn't support the 
MFC standard. But 1 was impressed with 
Curtain Cali's presentations and how 
quickly I could produce them. 

A Shade Better 

I tested the program on a Tandy 4033LX 
Multimedia PC with 8 MB of memory, 
although the product will run on any 386 
or higher PC with Windows 3.0, a hard 
drive, and at least 2 MB of RAM, 

The software makes excellent use of 
the PC's limited range of colors. Most 
PCs now come with 256-color VGA 
cards. But if you try to create a graduated 
background in a PC graphics package, 
you quickly run out of colors. To circum¬ 
navigate this shortcoming. Curtain Call 
ships with a set of custom color palettes. 
These palettes contain several colors in 
various shades and are arranged for ef¬ 
fective color blends, including 3-D shad¬ 
ing. This is a boon for those of us who 
aren't artists: It's like a musical instru¬ 
ment that doesn't let you play notes out of 
key. If you're just dying to mix orange 
and purple, however, you can modify the 
existing palettes any way you like. 

In addition to color palettes, Curtain 
Call provides a set of styles^ which are 
attributes applied to text and graphics. 
These styles are grouped into libraries 
called schemes^ and each scheme has its 
own palette. The "metals” scheme, for 
example, has a palette loaded with 
shades of gold and silver and styles that 
use them to simulate the effects of light 
on shiny metal surfaces. Rendering attri¬ 


butes, like 3-D extrusion and shadowing, 
are combined with shading to produce 
rich-looking text and graphics. 

To help you maintain a consistent look 
in your presentation, Curtain Call keeps 
track of four separate style selections: 
text, clips (imported graphics), and 
shapes produced within Curtain Call, 
and bonders. For each of these, you can 
select any style in the currently active li¬ 
brary; there are no distinctions between 
types (text, clip, shape) of styles. 

Styles, and the effects they include, 
can be applied to text, shapes, and im¬ 
ported graphics. For example, I used 
Adobe Type Manager to add scalable 
fonts to Windows and used Curtain Call 
to render a sentence in simulated 3-D, 

Curtain Call comes with Voyetra driv¬ 
ers for many popular audio boards and 
doesn't require the Windows Multimedia 
Extensions. However, this proved to be a 
problem, since the 4033LX Multimedia 
PC runs the Windows Multimedia Ex¬ 
tensions that are part of the MPC specifi¬ 
cation, The extensions include their own 
set of sound drivers (loaded under Win¬ 
dows) that run afoul of those included 
with Curtain Call. To add sound to a 
Curtain Call presentation, 1 had to erase 
the audio driver references in my SYS¬ 
TEM. INI file. Hopefully, a future re¬ 
lease will include MPC support. 

Special Effects 

Curtain Call’s interface is a little awk¬ 
ward, but it took only seconds to go from 


ACTION SUMMARY 


■ WHAT CURTAIN CALL IS 

A Windows presentation graphics 
tool that incorporates a voriety 
of dazzling grophical effects. 

■ LIKES 

Makes excellent use of a PC's 
limited range of colon; fast 
rendering of 3-D text and objects. 

■ DISLIKES 

Objects cannot be easily modified 
once drown; no MPC support, 

■ RECOMMENDATIONS 

Probably the best value among 
Windows presentation graphics 
tools, but you might want to use 
something else to sequence and 
show your presentation. 

■ PRICE 

$199.95 

■ FOR MORE INFORMATION 

Brown-Wogh Publishing 
130-0 Knowles Dr, 

Los Gatos, CA 95030 
(408) 37B-a838 
fax: (408) 378-3577 

Circle 1229 en Inquiry Card. 
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PRESENTATION GRAPHICS 


my sentence to a set of letters that had 
depth and were shaded as though the 
light were striking them from the upper 
left- Similarly, 1 was able to import a 
BYTE logo and have it extruded two 
ways; one in which the entire graphic 
(the rectangle surrounding the logo) was 
extruded to look like a plaque, and one in 
which the letters of the logo were traced 
and extruded individually. Both looked 
marvelous. 

Curtain Call incorporates an effec¬ 


tive, but not spectacular, paint package 
that is driven by a familiar tool palette. 
The work surface is presented in a scroll¬ 
ing window, and the entire interface 
sizes itself to the screen you're working 
on. The work area is always the size of 
the current screen, which can be a hassle 
if you’re developing on one system and 
presenting on another. Curtain Call will 
scale your work to any size screen, but 
not on the fly; you have to load and save 
all your screens to the new size before 



More Fax Modem and Software Support. 

Faxit supports over 70 fax modenns today 
includIngCAS.Ctass 1, Class 2 and even 
pop ula r OC R packages. More tt\a n 1 ike ly- 
if you hove if, Faxit supports it. 

Just Say Print ond Start Faxing For Only 
$ 119.00. If you have an earlier version of 
Faxit or any othe r fax software, caii SofNet 
and ask obouf our special upgrade offer. 
Faxtt can also be upgraded to a network 
version with a simple caii to SofNet. 

See your deater or caJi SofNet now at 
1 -800-3-dfexit. Ait SofNet products are 
backed by an unconditional 60’daY 
money back guarantee. 

380 Interstate North Pkwy. Suite 150 
Atlanta. Georgia 30339 

1-800-3-4FAXIT 

(404) 984-8088 
(404) 984-9956 Fax 


If You Con Print It, You Con Faxit. Now En 

the same easy way you print from your 
PC, you can fax. Using Faxit. you can fox 
directly from any Windows or DOS appli¬ 
cation ond your document wiil fax ex¬ 
actly as It appears on your screen with ali 
fonts, speciai characters and graphics 
intact. Just say Print and faxing is as 
easy as printing. 


The best fax mftware 
you can buy. ” 
PC/Compuf ing, 
August 1991 


beiit overall 
pivuuct is FQxit”and”Th€ 
granddaddy of all fax noftware ." 
Windows Magazine, March 1992 


More Features. Faxit has more features 
than any other fax program Including 
support for DOS, Windows and networks. 
According to Industry publications, Faxit 
is a fulFfeatured fax program with distinct 
advantages over the competition. 


Fo«ii Is o registered irodetfTiark of Alien Computlrig. An 
□ttier refenenced pDroctucte QrotricrcSBmarics or ragls-teisd 
tracSemcirfcs of thok (ospectiva manutociurars- 


you can present them. 

This is because Curtain Call doesn’t 
maintain text and graphics as individual, 
scalable objects. Each is distinct and 
changeable after you create it, but as 
soon as you “tack them down,” they lose 
most of their properties. You can, at any 
time, lock the work area’s current con¬ 
tents. This becomes the background, and 
you can work in the foreground without 
affecting the graphics you created before 
the lock. This two-layer system can be 
limiting; I’m used to having unlimited 
layers available and moving and stacking 
objects independently. Curtain Call will 
not allow that, although you can produce 
similar results with careful planning. 

Text, borders, and shapes are created 
through pull-down menus. Once created, 
they become part of the image the mo¬ 
ment you place them. Text can’t be cor¬ 
rected or cleanly scaled, attributes can’t 
be changed, and moving something you 
have created becomes difficult: You have 
to lasso it and move it around as a bit 
map, possibly dragging pieces of nearby 
graphics, or the background, if you’re 
not careful, around with it. 

Applause, Applause 

Curtain Call’s built-in presentation se¬ 
quencer is simple to use, but its audio is 
not MFC-compatible. It uses a stripped- 
down version of the now-common time¬ 
line interface, such as StudioMaster Pro 
(see “Edit Video at Your Desk” on page 
260), There is no flow control, but you 
can cue the next slide with the mouse, a 
key press, or a timed delay. Since Cur¬ 
tain Call saves each screen to a separate 
Windows-standard graphics file, you can 
use the tool of your choice if you require 
more control over your presentation. 
Asymetrix ToolBook worked well for me 
in sequencing a set of Curtain Call 
slides. Any number of Windows tools 
can be applied similarly. 

Because it’s so difficult to change your 
drawing once you have created it, the 
watchphrase for Curtain Call is “plan 
ahead.” Even so, T recommend the pro¬ 
gram for the impressive results it pro¬ 
duces. Fm paid to find fault, and 1 had no 
trouble finding things I wasn’t complete¬ 
ly happy with in Curtain Call. But you 
should know that I use this package for 
my own presentations because Fve found 
nothing else that produces such excellent 
results with so small an investment of 
time, money, and effort. ■ 


Tom Yager is the director of BYTE's Mul¬ 
timedia Lab, He can be reached on BiX 
as **tyageT*' and on Internet at **tyager® 
bytepb. byte,com. ” 
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Local Bus Meets 
Windows Accelerator 

T WO techniques for speeding up slow 
graphics response have recently 
found favor with PC system manu- 
facturers: locaJ-bus video, which places 
video memory on the CPU bus, and 
hardware graphics accelerators, which 
can drastically improve primitive draw¬ 
ing operations where driver support is 
provided, WeVe looked at each of these 
techniques singly with a roundup of Win¬ 
dows accelerators (“Tweaking Win¬ 
dows: New Adapters Boost Speed and 
Clarity/' January BYTE) and a review of 
NEC’s local-bus entry, the PowerMate 
386/33i (“Local Bus Fuels PowerMate*s 
Graphics Response,” April BYTE). 

CSS Laboratories' Inferred 333GA 
takes a novel approach in combining 


local-bus video with hardware accelera¬ 
tion. CSS’s MaxGraphics/32 video sub¬ 
system is a VGA-compatible accelerator 
board built around SVs popular 86C911 
graphics chip. The 86C911 provides a 
solid boost in Windows performance 
(see the table); CSS also provides accel¬ 
erator drivers for AutoCAD and other 
popular CAD packages. 

Where driver support isn’t available 
(as in many DOS graphics applications), 
the Preferred 333GA relies on its local- 
bus video coimection to provide faster 
graphics. The MaxGraphics/32 card 
fits into an EISA-style 32-bit con¬ 
nector on the Preferred 333GA’s 
motherboard. The first part of the con¬ 
nector provides access to the standard 
ISA bus for other cards, but the addition¬ 
al bits are used to provide a direct path 
between CPU and video memory. The 
result is excellent raw graphics speed 
even with applications that don’t recog¬ 
nize the 86C911. The table shows that 
the Preferred 333GA wasn’t quite as fast 
as the outstanding NEC PowerMate 
386/33i on our DOS graphics bench¬ 
mark, although it easily outran a Com¬ 
paq Deskpro 386/33L equipped with a 
16-bit VGA. 

The 33-MHz 386DX-based Preferred 
333GA includes MaxGraphics/32, 4 MB 
of RAM, a 120-MB IDE hard drive, two 
floppy drives, and a VGA monitor for 
$2895. It’s well documented and solidly 
assembled. Given the 333GA’s price and 
superior graphics performance, CSS’s 
marriage of local-bus video and hard¬ 
ware acceleration should have a bright 
future. 


BYTE BENCHMARK RESULTS 

Although NEC's local-bus equipped PowerMate 386/331 edged out CSS 
Laboratories ' Preferred 333GA on raw graphics throughput, as shown by its 
better score on BYTE's graphics test, the Preferred 333GA gets the nod on 
graphics-intensive Windows operations. Note that the Preferred 333GA was 
tested in 256-color mode, which is the only configuration that the S3 driver 
supports. The Compaq Deskpro 386/33L's scores (l&bit VGA) are provided 
for comparison. 


CSS NEC 

Laboratories PowerMate 

Preferred 386/33i 

333GA 


Compaq 

Deskpro 

386/33L 


BYTE graphics test 

(iterations per second) 0 62 

Windows operations (seconds) 

Display records (Superbase 4) 86,0 

Paragraph moves (Ami Pro 2.0) 16.3 

Text scroll (NotePad) 6.4 


0,66 0.56 


101.0 101.0 

16.9 18.2 

12.7 13.1 



Hard Drives Form 
Quick Attachments 

T he range of portable peripherals that 
connect to PCs through the parallel 
port continues to grow. Recently, 
the BYTE Lab tested two hard drives 
from Simplicity Computing and BSE that 
attach in this way to avoid BIOS conflicts 
and having to add adapter cards. 

With its Flashdrive 25, BSE targets 
owners of notebooks and laptops who 
need more storage. Simplicity pitches the 
Portable Drive to those who travel exten¬ 
sively and use a system at their destina¬ 
tion. In either case, if travelers will be 
working at a desktop system in another 
office or using a client’s PC for a presen¬ 
tation, the drives can carry the data and 
applications that would normally be 
stored at the home office. Alternatively, 
the drives can also store sensitive data 
(hat can be locked up at night. To address 
the latter, BSE’s software provides pass¬ 
word protection of data. 

Installation Ease 

We had no problems installing either 
drive or its associated software. The soft¬ 
ware automatically sets up the drives, 
and both programs provide utilities for 
formatting and partitioning. Neither 
drive can be set up as a boot drive. 

Both units have a male parallel inter¬ 
face to attach a cable running from the 
computer and a female interface to con¬ 
tinue the cable connection to a printer. 

Simplicity uses a Conner 3 -inch 
IDE hard drive and includes a handy 
software program that can automatically 
add applications stored on the hard drive 
into the host system’s path statement. In 
addition to the 80-MB model we tested. 
Simplicity also sells 40-, 120-, and 170- 
MB versions of the drive (prices are 
$499, $899, and $1299, respectively). 
An optional ($79) nickel-cadmium bat¬ 
tery pack can provide power for more 
than 7 hours. Simplicity says. 

Indicator lights on the front of the 
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drive show power and drive activity, in 
addition to the status of the battery pack. 
The drive is enclosed in a metal case 
that’s sturdy enough to be jostled around 
inside a briefcase or in luggage. The 
drive weighs about 2 pounds and mea¬ 
sures 4% inches wide by 8 inches long. 

BSE’s drive weighs 1!^ pounds and 
measures only 5 by 5 inches, A built-in 
nickel-cadmium battery can power the 
unit for 5 hours, or you can use AC 
power. In addition to offering password 
security, the software works with con¬ 
troller-based data compression, which 
can squeeze files on the fly an average of 
50 percent, according to BSE. 

We tested a model with a 20-MB ca¬ 
pacity; BSE also sells 40-, 60-, 85-, and 
130-MB versions (prices are $599, $699, 
$799, and $999, respectively). For those 
who already own a 3*>^-inch drive, BSE 
will sell the housing for $199. 

Performance Comparisons 

We compared drive performance by 
copying 11 MB of text files from the in¬ 
ternal drive of our 25-MHz 386 PC to 
each of the external drives. We also cop¬ 
ied the files to a directory on the internal 


drive. The copies averaged 8,6 seconds 
when the internal drive was the destina¬ 
tion, 15.8 seconds for Simplicity’s Por¬ 
table Drive, and 36 seconds for BSE’s 
Flashdrive 25. 

In practice, the slow performance of 
the external drives, even the BSE drive, 
wasn’t enough to make us shy away from 
them if we needed the advantages of por¬ 
table data and applications. Price was a 
bigger concern. A 40-MB drive can be 
purchased for about $300, while 80-MB 
drives cost about $400, which means that 
parallel-port convenience can almost 
double the dollar-per-megabyte cost. 

If your travel schedule, storage re¬ 
quirements, or security concerns lead 
you to parallel-port hard drives, the Sim¬ 
plicity Portable Drive stands out between 
these two devices. Its performance was 
faster, and its housing appears better 
suited for life on the road. ■ 

—TlieBYTE Lab 


Reviewer *s Notebook provides new infor¬ 
mation—including version updates, new 
test data, long-term usage reports, and 
reader feedback—on products and prod¬ 
uct categories. 


ITEMS DISCUSSED 


Flashdrive 2S....$399 

(20-MB version, as tested) 

BSE Co. 

2160 North Fourth St,, Suite 210 
Flagstaff, AZ 86004 
(602) 527-8843 
fax: (602) 527-1540 

Cird# 1232 on Inquiry Card. 

Portable Drive ...$699 

(80-MB version, as tested) 
Simplicity Computing 
126West23nISt, 

New York, NY 10011 
(212) 229-1625 
fax: (212) 229-2938 
CJrde 1233 on Inquiry Cord, 

Preferred 333GA.$2895 

CSS Laboratories, Inc. 

1641 McGaw Ave. 

Irvine, CA 92714 

(714)852-8161 

fax:(714)852-0410 

Cirdo 1231 on Inquiry Curd .^T^ 
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DATA COMPRESSION LIBRARIES^'^ 

PKWARE’s® Data Compression Libraries'*^^'^ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memoiy, 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PKiif software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. 
Application Controlled I/O and memory allocation for extreme flexibility. 

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 
Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 
Compatible with most popular Languages: C, C-i- +, Pascal, Assembly, Basic. Clipper, Etc, 

• Works with any 80x86 family CPU in real or protected mode. $295.00 

• No runtime royalties, 

■■ ■■ RUNNING OUT OF EXPENSIVE DISK SPACE? ■■ ■■ 

PKitP can help! PKziP compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directoiy structures with a single 
command. Compressed files can be quickly returned to their normal size with PKuiiziP. 

Software developers can reduce the number of diskettes needed to distribute their product by 
using PKziP, Call for Distribution License information. 

The included PKlip utility lets you store 
compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 



9025 N. Deerwood Dr. 
Brown Deer, Wl 53223 
(414) 354-6699 
Fax (414) 354-8559 

BY592 
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Find out more at our FREE Seminars in May. 

Call our toll-free number for daies and locations. 


Haunted By 


Project 


Management 
Nightmares? 


Screaming users. Missed 
deadlines. Escalating budgets. 
Incompatible hardware. 
Resource conflicts. Fuming 
VPs. It's the stuff night¬ 
mares are made of. 

Coordinating projects with thousands of 
tasks and dozens of users across multiple plat¬ 
forms can turn into a bad dream — unless you 
have Artemis Prestige for Windows from 
Lucas Management Systems. 

Because it runs under Microsoft Windows, 
Artemis Prestige speeds up and simplifies 
project planning, reponing, and updating. 
Artemis Prestige for Windows is the first pro¬ 
ject management tool to take advantage of 
client/server architecture — simultaneously 
lowering your CPU costs while boosting your 
LAlN's productivity. 

If your worst nightmares are coming true 
everyday try Artemis Prestige for Windows. 

It ’ll make your job so easy it*s scary. For more 


information, call 1-800-4-PRO-MGT. 


* ■ PRESTIGE 


THE ONLY TRUE MULTI USER, MULTI-PLATFORM, 
MULTI-FROJECT MANAGE»1£NT SOFTWARE. 


Lucas Management Systems 


'■ WaI-- 
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Publications Online 


Total 

■ ■ 


hen you need business information, why not get the total story—any 
time—instantly. That’s the advantage of the McGraw-Hill Pubucations Online 
database. 

Now, count on immediate access to every ori^al article, word for word, exactly as 
it appeared (except for graphics) in the leading McGraw-Hill magazines and 
newsletters serving the needs of today’s business, worldwide. 

Only McGraw-Hill, the world’s foremost business information publisher, can deliver 
it all so completely. Companies, people, products, whatever the topic—here’s the 
unequaled connection to the full story in seconds. Call for total recall today. For the 
1992 list of our publications online, contact Andrea Broadbent at (609) 426-5523. 
Or Fax to (609) 426-7352. Or send us the coupon. 


• Business Week 

• Aviation Week & Space Technology 

• Biotechnology Newswatch 

• Byte 

• Chemical Engineering 

• Data Communications 


• Engineering News-Record 

• Lan Times 

• Nucleonics Week 

• Piwit’s Oilgram News 

• Physiclan & Sportsmedicine 

• Postgraduate Medicine 


. . . AND dozens more. 

Available through News,® Diaixkj,® Dow Jones NEws/RE:rRiEVA4®and NewsNet.® 


r 


McGraw-Hill 
P uBUCAnoNS Online 

Princeton-Hightstown Road 
Hightstown, NJ 08520-9459 U.SA 

Please send me the complete 1992 list 
of your publications online. 


Name 


n 


I BY 


Title ‘ 1 

Company 1 

Address ] 

City 

State 

I 

Zip/Postal Code 

Country 

■ 1 

1 

Tel. 


1 
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Ytap leiwirk buy fur today's 
business tecbnoloiiy markel 


McGraw-Hill TechNet 



ACMnu lltai* *; Action 
itthofndoruiBUM 


Wuiidool Striknaloch 
Wtth RtFOltnolilfintor 


MwoUM(HrKtari«K? 
M>ybi PItlil 


McGraw-Hill Magazines. Ybur Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide ■ 20- Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 

■ 28-Chemical Engineering ■ 32C-8YTE. Data Communications. Data Communications International, LAN 
Times, UnixWorldB 39-Electrical World >41-ENR, Construction News Publishing Network {11 magazines, 

4 newspapers) ■ 46- Global Finance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114-Modem Plastics, Modern Plastics International ■ 117-Power, Power International 














































WHERE 


ON EARTH 


CAN YOU CALL US 


<S°' 


FOR AS LOW 


rjfow you can connect with BIX, 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world* Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There s 


AS $20 

AN HOUR? 


no application process* No character 
or packet fees. No extra charge for 
2400 baud* And you’re billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on, and the world of BIX is at your fingertips. 



ITALY ini) 


BT lymnet Access Information: (AJI amounts are US* dollars) 

AUSTRALIA {£29/hr): MELBOURNE (3)4162 146: SYDNEY (2)290-3400 BELGIUM {$23/hr): BRUSSELS (2)725-5060 DENMARK ($23/hr): 
COPENHAGEN 31-18-63-33 FRANCE ($23/hr): PARIS (1)47719333.(1)46027003,(1)46025750. (1)46025500; LYON (7)8478144 ITALY {S23/hr): 
MILANO (2)66-90^30-04 NETHERLANDS (S23/hr); ALKMAAR (72)155390; AMSTERDAM (20)6610094; EINDHOVEN (4902)45530; THE HAGUE 
(70)3475032. (70)3814641; ROTTERDAM (10)4532002 SWEDEN {S25/hr): ^OCKHOLM (8)294782 SWITZERLAND {$25/hr): GENEVA 
(22) 782-9329; ZURICH [ I ) 730^9673 UNITED KINGDOM i%Whr): BIRMINGHAM (21) 6326636; BRISTOL (272) 255392; CAMBRIDGE (223) 845860; 
EDINBURGH (SCOTLAND) (31)3132172; LEEDS (532)341838; LONDON Baynard House (71)4898571. Ealmg (81)5667260 GERMANY (S23/hr); 
COLOGNE (221)210196; FRANKFURT (69)666-8131, (69)666-4021; MUNICH (89)350^7682 


7b /earn more about BIX see our other ad elsewhere m this magazine. 
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JIM LYLE 


A Ride on the SBus 



T he SBus is an I/O bus developed by Sun Micro¬ 
systems for use in its workstations and server 
products. It features high performance, simple 
transfer protocols, and an open specification that 
has enabled more than 100 vendors to develop a 
wide range of SBus products. Sun published the specifi¬ 
cation in late 1989 and has since encouraged its use by 
third parties. 

SBus devices available today include the traditional 
I/O devices, such as frame buffers (i.e., video cards), se¬ 
rial line multiplexers, and LAN interfaces (e.g., Ethernet, 
Fiber Distributed Data Interface [FDDI], and ISDN), as 
well as more specialized applications such as digital sig¬ 
nal processors (DSPs), 386- and 486-based DOS copro¬ 
cessors, A/D and D/A converters, and graphics acceler¬ 
ators. More exotic SBus boards include text-to-speech 
converters, voice-recognition hardware, and even fuzzy- 
logic coprocessors. Most SBus-based workstations to¬ 
day are Sun Sparc stations, but makers of Sparc station 
clones, such as Opus, Solboume, and Mars Microsys¬ 
tems, use the SBus as well. 

Design Requirements 

High bandwidth is clearly an overriding requirement for 
a workstation. A bus interface for use in a high-perfor¬ 
mance workstation must be able to haul large amounts of 
data quickly. Workstation-class video cards can require 
20 to 30 MBps; DSPs need between 5 and 20 MBps; 
and FDDI can consume 12 MBps. A machine designed 


to support even a few such 
features, in addition to the 
memory needs of a high-speed 
CPU, must be able to move 
tens, if not hundreds, of mega¬ 
bytes per second. 

The SBus, capable of sus¬ 
taining 80 MBps in 32-bit 
burst mode and 160 MBps in 64-bit burs! mode, meets the 
needs of the workstation world. What accounts for this 
performance? The SBus's clock runs at rates of between 
16,67 and 25 MHz. It operates synchronously and uses 
simple protocols that add little overhead to each data 
transfer. 

Low latency, though a more subtle requirement than 
raw bandwidth, can mean just as much to workstation 
performance. Latency is the delay between the instant a 
device (e.g., the CPU) requests a transfer and the instant 
the transfer is completed. Suppose the processor needs 
some data, but the bus is tied up by a DMA disk con¬ 
troller that can move data on its own. The processor can¬ 
not proceed until the current transfer completes. Its per¬ 
formance will therefore suffer, no matter how fast it can 
transfer data once it does gain control of the bus. Low 
SBus latencies are possible because devices can get on 
and off the bus quickly. An entire transaction can com¬ 
plete in five clock cycles or less. Also, arbitration oc¬ 
curs in parallel, and data can be transferred in bursts. 
Both of these features reduce latency by further reducing 


Simple yet capable, 

Sun’s open I/O bue 
delivers the performance 
that workstations need 


ILLUSTOTION; DAVID 
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THE SYMMETRIC SBUS ARCHITECTURE 



SBus host system 


Controller 


Figure 1 : Every SBu.s has one or more masters, one or more slaves, and one 
controller. 


each transaction's overhead. 

The low latency of the SB ns helps with 
another design lequiremeni; low cost. Un¬ 
like the processor, some devices {e.g., se¬ 
rial or Ethernet devices) can't wait to get 
control of the bus. These devices there¬ 
fore require additional memory so they 
can buffer the data. The longer the poten¬ 
tial wait, the more buffer they need. The 
SBus reduces the need for such buffering, 
which makes SBus devices simpler and 
less expensive to design and build. 

Another factor is the simplicity of the 
SBus's synchronous transfer protocols. 
All transitions occur at one clock edge and 
are sampled at the next. Synchronous log¬ 
ic is the easiest logic to design and the 
most reliable once it’s built. It is relative¬ 
ly insensitive lo glitches, and its timing 
requirements are straightforward and easy 
to understand. Also, synchronous logic is 
usually more efficient, because signals 
don’t have to be re synchronized. All these 
factors help keep the bus interface as in¬ 
expensive as possible. 

It's important to note that in simplifying 
the interface, the SBus designers chose to 
restrict the bus to just I/O operations. Ma¬ 
chines that use the SBus typically rely on 
another bus—for example, the MBus or 
Futurebus+—to connect the processor to 
system memory. This arrangement means 
that the SBus must handle fewer kinds of 
transactions and doesn't need to concern it¬ 
self with issues such as cache consistency. 
It also reduces the SBus’s required band¬ 
width, since the two buses, working in par¬ 
allel. can share the load. 

Another of Ihe SBus's primary goals is 
low power consumption, SBus devices can 
achieve high data rates using low drive 


currents; this enables appUcation-specif- 
ic ICs and other high-density ICs to drive 
the signals directly from their J/0 pads. 
The bus's electrical characteristics are all 
CMOS, too, because that allows compati¬ 
bility with the densest, fastest logic fami¬ 
lies available. Ideally, the bus interface 
could be built right into Ethernet, SCSI, 
or other adapters' primary componenis, 
eliminating extraneous signal buffers and 
state machines. Low power consumption 
helps make an SBus card suitable for bat¬ 
tery-powered applications such as laptops, 
but it also helps on the desktop by reduc¬ 
ing the size and cost of power supplies. It 
also simplifies cooling: Fans can he made 
smaller or eliminated altogether. 

Finally, there's the issue of scalability: 
The bus should work in small laptop and 
desktop machines as well as high-end 
servers. If one board can support all these 
environments, it can be used by many dif¬ 
ferent customers. Conversely, tlie customer 
who buys a laptop, desktop, or server will 
have a lot more add-on boards and prod¬ 
ucts to choose from. Because SBus de¬ 
vices don't need much power and can re¬ 
quire fewer interface components, they 're 
well suited to low-end applications such 
as laptops. But these devices can deliver 
the performance needed in high-end ap¬ 
plications as well. 

Distinctive Features 

The SBus is a mezzanine bus, which means 
that expansion cards attach to the moiher- 
board in such a way that they remain par¬ 
allel to it. Mechanically, the most notice¬ 
able aspect of an SBus card is that it is 
very small. Each single-width card is about 
3,3 inches wide and 5.8 inches long. Al¬ 


though this is a small area, it's usually am¬ 
ple for most needs, because components 
can be mounted on both sides of the card 
and the bus is well suited to high-density 
circuitry. Double-width SBus cards, which 
are twice the width of standard-size cards, 
can be built if necessary, but they are dis¬ 
couraged because they occupy two slots. 

Some SBus devices have data paths that 
are only 8 bits wide, while others are 16, 
32, or even 64 bits wide. The simplest de¬ 
vices. called slaves, can only respond to 
operations, while more complex devices, 
called masters, can initiate transfers. Sup¬ 
port for multiple masters boosts the effi¬ 
ciency of the bus, because the host CPU 
does not have to be involved in every trans¬ 
fer, This arrangement is usually referred 
to as DMA (direct memory access), but 
on the SBus it is referred to as DVMA (di¬ 
rect virtual memory access), because the 
master uses virtual addresses. 

Virtual addressing might seem Like the 
last thing you would want to add to a bus 
that is being simplified as much as possi¬ 
ble, Just the opposite is true, however. Vir¬ 
tual memory greatly simplifies many soft¬ 
ware functions for bodi device drivers and 
the operating system. 

Because virtual memory support is an 
integral part of the SBus architecture, the 
operating system and the bus-controller 
functions can handle the dirty work. Mas¬ 
ter and slave devices can be as simple as 
those built for environments that use pure¬ 
ly physical addresses; they might even be 
simpler. For example, a DVMA master 
has no need for the scaiter/gather func¬ 
tions that enable some DMA controllers 
to stitch togeilier data scattered across frag¬ 
ments of physical memory. Virtual ad¬ 
dressing also helps to eliminate the need 
for DIP switches and device-driver com¬ 
mand-line parameters. The system assigns 
virtual addresses to SBus devices, so these 
devices need not concern themselves with 
absolute physical addresses. 

Masters and Slaves 
The basic iu’chitecture of an S Bus-based 
machine is shown in figure J. Every SBus 
has one or more, masters, one or more 
slaves, and one controller. The masters 
initiate transfers after asking for and gain¬ 
ing control of the bus. The slaves respond 
to transfers, writing or reading data as re¬ 
quested by the masters. Each host usually 
has both master and slave interfaces. Ex¬ 
pansion cards may be slave-only devices, 
or they may have both master and slave 
capabilities. 

The controller is unique and is usually 
part of die host. It provides the SBus clock, 
does the virtual address translations, se¬ 
lects which master will perform the next 
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transfer, and provides a time-out error if 
the slave does not respond within a pre¬ 
set time limit. The names and functions 
of the SBus’s signals arc listed in the table. 

A high-density 96-pin expansion con¬ 
nector brings these signals from the moth¬ 
erboard to the expansion card. All signals 
but the seven signals can be sam¬ 
pled synchronously. The interrupt signals 
are asynchronous and must be driven with 
open-collector {or open-drain) outputs so 
that devices can share them. 

In general, the SB us maintains separate 
data and address paths. This simplifies the 
design of slave interfaces, which do not 
have to demultiplex and latch the address. 
In systems that demand very high T/0 
bandwidth, though, performance can mat¬ 
ter more than simplicity. Here it may make 
sense to multiplex addresses and data. 
That’s just what happens in the SBus’s 64- 
bit extended transfer mode. The Read, 
Size, and PhysAddr signals multiplex with 
die Data signals to form a 64-bit data path. 

The 64-bit extended tran.sfer mode, 
which is described in revision B.O of the 
SB us specification released in January 
1991, is still somewhai exotic. One of the 
first devices to use the 64-bit transfer pro¬ 
tocol will be Motorola’s recently an¬ 
nounced SBus Goldchip, a general-pur¬ 
pose DMA interface chip. 

Shared Signals 

Many SBus signals are shared: that is, dif¬ 
ferent devices drive them at different dmes. 
Ownership can change between transfers, 
or even during a transfer. During read 
transfers, the Data lines provide a good 
example of ownership change. At the start 
of a transfer, the master drives the virtual 
address onto the Data lines, but by the end 
of the transfer, the slave is driving the 
transaction. When an ownership change 
occurs, it’s critical to ensure that no more 
than one driver is ever enabled. Otherwise, 
a *‘bus fight” occurs. Driver overlaps such 
as these may cause improper logic levels, 
excessive power dissipadon, and oscilla¬ 
tion. The result may be erratic behavior 
or even damage to the drivers. This is es¬ 
pecially true with CMOS technologies. 

To prevent bus fights, one driver must 
be completely disabled before another can 
be enabled. To ensure this mutual exclu¬ 
sion, the SBus protocols are designed so 
that no more than one output will ever 
drive a signal during any clock cycle. In 
figure 2, driver A is disabled on one clock 
edge, and driver B is enabled on the next, 
Ack^ and LateError* are control signals 
that are driven low^ when asserted. These 
signals are shared and are driven only at 
specific times during a transfer. At other 
dmes they are undriven, but they cannot be 


allowed to float. If they did so, they could 
float into an asserted state, which could 
interfere with a subsequent transfer. They 
also could hover at or near the receiver 
thresholds, which would increa.se power 
consumption and possibly cause oscilla¬ 
tions or erraiic behavior. 

Pull-up resistors are a traditional solu¬ 
tion to this kind of situadon, and they work 
here if their value is high enough that a 
low-power chip output can overdrive them. 
If the re.sistor value is high, however, the 
time constant it forms with the signal’s 
capacitance will be long. The slow rise 
time that results could be as long as several 
microseconds. This may be dozens of 
clock cycles, which ultimately is not much 
better than just letting the lines float. 

Fortunately, there is an easy soludon to 
this dilemma: active-drive. This principle 
requires that any output that actively as¬ 
serts a signal must then aedvely deassert it. 
After that, even a high-value pull-up re¬ 
sistor can hold a signal in the deasserted 
state until the signal is driven again. 

An SBus Transfer 

The timing diagram in figure 3 illustrates 
a basic SBus transfer. All SBus transfers 
are divided into three major stages. The 
first is arbitration, during which SBus mas¬ 
ters request and can be granted access to 


the bus. The second is translation, during 
which the SBus converts a virtual addi'ess 
into a physical address. Last is the transfer 
phase, during which the ma.ster and slave 
exchange data. 

During the arbitradon phase, an SBus 
master shows that it wants to do a transfer 
by asserting its BusRequest* signal. Each 
potential master has its own BusRequest* 
signal This arrangement, called radial be¬ 
cause .signals fan in from multiple mas¬ 
ters, means that the SBus coniroller knows 
immediately which master has made the 
request. If muldple masters are making re¬ 
quests, the controller must choose which 
master will be allowed to do its transfer 
next. The chosen master can proceed with 
its transfer when the controller asserts its 
BusGrant* signal. As with BusRequest*, 
there is one BusCranP*" signal for each po¬ 
tential master. The dedicated, radial Bus- 
Request* and BusGrani* signals allow ar¬ 
bitration to occur in parallel with the rest of 
the transaction’s phases. 

The translation phase begins right after 
the master samples BusGrant* and finds it 
asserted. The master must then drive a vir¬ 
tual address onto the Data lines, drive the 
transfer size it wishes to perform onto the 
Size lines, and drive the transfer direction 
onto the Read line. Ail these lines must 
be driven quickly enough to meet the setup 


SBUS SIGNALS 


All signals tui the seven IRQ* signals can he sampled synchronously. The 
Intermpf signals are asynchronous and must be driven with open-collector (or 
open-drain) outputs. That means that SBus devices can share IRQs. 


Name 

Abbreviation 

Description 

Driven by 

PhysAddr(27:0} 

PA(27:0) 

Physical address 

Controller 

Slave Select* 

Sel* 

Slave select 
(one per slave) 

Controller 

Data(31:0) 

D(31:0) 

Data 

Maste rs/s laves 

Size(2:0) 

Siz(2.0) 

Transfer size 

Masters 

Read 

Rd 

Transfer direction 

Masters 

Clock 

Cik 

SBus clock 

Controller 

AddressStrobe* 

AS* 

Address strobe 

Controller 

Ack{2:0)" 

Ack{2:0)* 

Transfer acknowledgment 

Slaves/controller 

LateError* 

LErr* 

Late data error 

Slaves 

SusRequesP 

BR* 

Bus request (one per master) 

Masters 

BusGrant* 

BG* 

Bus grant (one per master) 

Controller 

Reset* 

Reset" 

Reset 

Controller 

lntReq(7:1)* 

IRQ(7:1)* 

Interrupt request 
{open drain) 

Slaves 

DataParity 

DtaPar 

Data parity (optional) 

Masters/slaves 

Ground (7 pins) 

Gnd 

Ground 

Controller 

+5 V (5 pins) 

+5V 

Power (2 A per slot) 

Controller 

+12 V 

+12 V 

Power (30 mA per slot) 

Controller 

-12 V 

-12 V 

Power {30 mA per slot) 

Controller 
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MUTUAL EXCLUSION OF BUS DRIVERS 


Clock 


Signal Driver A 


X 


Undriven 


Driver B 


Figure 2 : Driver A is disable J on one clock edge, and driver B is enabled on the next 
This ensures that no more than one output will drive a signal during any clock cycle. 


BASIC SBUS TRANSFER 


Clock 

BusRequesr 

BusGrant* 

Data(31:0) 

(write cycles) 

Data(31:0) 

(read cycles) 

Read 

Size(2:0) 

PhysAddr(27:0) 
AddressStrobe* y 

SfaveSelect* 

Ack(2:0)* 
LateError* 



translation 


Figure 3: During arbitration, SBus masters request and are granted access to the 
bus. The translation phase converts virtual addresses to physical addresses. 

Then, in the transfer phase, data moves between master and slave. Arbitration 
occurs in parallel with translation and transfer, between clocks -I and 0, and again 
between 2 and 6. 


time for the next clock edge (clock 2 in 
figure 3). The bus holds the virtual address 
for exactly one clock cycle. After that, the 
master must either replace it with the data 
to be transferred (if a write is being per“ 
formed) or tri-state the lines (if a read is be¬ 
ing done). The Size and Read lines must be 
held stable throughout the transfer. 

The SBus controller translates the virtual 
address into a physical address, which it 


drives onto the PhysAddr lines (only one 
clock cycle is required for the translation 
shown in figure 3, but more may be re¬ 
quired). The controller also decodes the 
address and asserts one of the SlaveSe- 
lect'*' signals to the SBos slave, which is the 
target of this transfer. Like BusRequest^ 
and BusGrant*, the SlaveSelcct* signals 
are radial: There is one for each slave. 
Therefore, the slave knows immediately 


that it is expected to participate in the cur¬ 
rent transfer. Once the PhysAddr and 
SlaveSelect* signals have been driven, the 
controller also asserts AddressStrobe* to 
show the validity of this information. 

The transfer phase is the part of an SBus 
transaction in which data moves to or from 
the slave. Either way, the slave is the lead 
performer in this part of the operation; 
therefore, tliis phase is sometimes called 
the slave cycle. If the current operation is 
a write, the master provides and holds the 
data on the Data lines until the slave is 
ready, signals an error, or asks the master 
to retry the operation (e.g., if the slave is 
busy). The slave does this by way of an 
encoding on the three Ack* lines. 

The master must guarantee that the data 
remains valid until the clock edge at which 
the Ack* is sampled (clock 4 in figure 3). 
The herringbone pattern in figure 3 indi¬ 
cates that the master can continue to drive 
data for one clock cycle past that in which 
Ad dress St robe* is deasserted. This ar¬ 
rangement is useful because it allows the 
master to use AddressStrobe* syn¬ 
chronously (as it should) in its data driver- 
enable function. 

If the current operation is a read, the 
slave places valid data onto the Data lines 
after Ack* is sampled. This data must be 
held until the master samples it on the 
clock edge right after the clock edge at 
which Ack* was sampled and found as¬ 
serted (in figure 3, the rising edge of clock 
5). The slave may indicate an error on the 
transfer by asserting an error acknowl¬ 
edgment or by driving LateError*. Tf the 
latter is used, it will be sampled exactly 
two clock edges after that at which Ack* 
was sampled and found asserted (the rising 
edge of clock 6 in figure 3). 

An SBus slave controls the data transfer 
rate by controlling the rate at which it is¬ 
sues data acknowledgments. The slave can 
issue data acknowledgments as soon as 
the protocol allows, or it can insert wail 
states if it needs extra time to complete 
the operation. If no slave responds within 
a set time-out period, then the controller 
must assert an error acknowledgment. This 
rule ensures a deterministic outcome. Af¬ 
ter the last acknowledgement is asserted 
in any transfer, the controller deasserts 
AddressStrobe* and the current BusGrant* 
and SlaveSelect* signals. 

The SBus provides a dynamic bus-siz¬ 
ing mechanism that allows a master to 
communicate easily whh slaves of vari¬ 
ous widths. Bus sizing occurs as the re¬ 
sult of an implicit negotiation that takes 
place between the master and the slave 
during a transfer. The master selects the 
size of the transfer it wants to do by plac¬ 
ing a code on the Size lines. The slave 
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responds with its port size, encoded on the 
Ack’*' signals. If the two don’t agree, then 
only part of the requested dam can be trans¬ 
ferred The master must then drive follow- 
on cycles to transfer the remainder. For 
example, suppose a master initiates a 32-bit 
transfer to an 8-bit slave. The slave will 
provide (or store) the first byte of data 
along with an acknowledgment that sig¬ 
nals its width. A master that supports bus¬ 
sizing must then perform three additional 
transfers to move the remaining 3 bytes. 

The SB us also allows burst transfers. 
These are more efficient than nonburst op¬ 
erations, because the overhead burden of 
each transfer is shared by multiple words 
of data instead of single words, hall-words, 
or bytes. The sequence of events in a burst 
transfer is similar to that of nonburst op¬ 
erations, except that multiple words move 
during the transfer and bus sizing does not 
occur (all burst operations are 32~bit trans¬ 
fers). Afbitradon and virtual address trans¬ 
lation work the same way, and the slave 
still acknowledges each word that’s trans¬ 
ferred. The maximum burst size is 16 
words for 32-bii transfers, or 32 words for 
64-bit transfers. With burst transfers, the 
SBus can sustain rales of 80 MBps at the 
normal 32-bit widths. Rates of 160 MBps 
are sustainable using 64-bh widths. 

The Future of SBus 

The SBus is a simple, high-performance, 
low-cost, low-power expansion interface 
that’s well suited to the I/O needs of RISC 
workstations. In less than three years it 
has garnered wide support, and it continues 
to pick up steam. A working group within 
the IEEE called PI496 is developing the 
next revision of the bus’s specification. 
One feature under consideration is the abil¬ 
ity for a master to support multiple de¬ 
vices, This arrangement would facilitate 
multiprocessing; for example, an SBus ex¬ 
pansion card might provide several DSPs 
running simultaneously. 

Recently announced SBus interface 
chips, such as Motorola’s Goldchip, will 
make it even easier to build SBus cards. 
New machine architectures under devel¬ 
opment will multiply available slots and 
bandwidth by using multiple SBus inter¬ 
faces. The SBus won’t be limited to 
SPARC-based machines for long, either. 
DonT be surprised to see the SBus turn 
up in VME, Fulurebus+, and even PC en¬ 
vironments, ■ 


Jim Lyle is a hardware design engineer 
in Sun Microsystems* SBus Technical Sup¬ 
port Group and also works as a consul¬ 
tant through Troubador Technologies 
(Santa Clara, CA). You can reach him on 
BIX c/o ^'editors. ” 
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27 million 

Americans can’t read. 
And guess who pays the price. 


While American business is trying to stay competitivi with foreign companies, it's paying an 
added penalty. The penalty of double-digit illiteracy. 

Believe it or not, 27 million American adults can't read and write. Another 47 million are literate 
Ofi only the most mifiimal level. That adds up to almost one third of our entire population.. .and 
probably a disturbing number of your employees. 

What does illiteracy cost you? Get out your oalculatof. Illiterate adults make up 50%-75% of 
our unemployed. Every year they cost us an estimated $237 billion in tost earnings. They swell 
our welfare costs by ^ billion annually and diminish our tax revenues by $6 billion. 

Illiteracy costs you through your community, too. It robs the place where you work and live of 
its resources. It undermines the potential of the people who make your products and the people 
who buy them. Mo dollar figure can be assigned to this. But over the years, this may be the 
costliest toss of all. 

What can your company do about this? It can Join in local efforts to fight illiteracy. It can 
wlunteef company dollars and fadllties for better school and tutorial programs. It can invest in a 
more literate community. 

The first step is to call the Coalition tor Literacy at 1-900-228-8813 or fill out the coupon be¬ 
low. Do it today. You may firto it's the greatest cost*saving measure your company has ever taken. 


A literate 
America 
isagood 
investment. 
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"The Ctrace debugger is 
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It is magnificent." 

Daviii Weinbeiger 
- Computer Shopper 


Power C 

combines a high-performance C compiler 
with superb documentation, at a price that 
brings chuckles from over 50,000 satisfied 
customers. That's because Power C per¬ 
forms favorably against compilers costing 
10 times as much. And you can’t buy a 
compiler that's more reliable or easier to 
use - at any price. Perhaps that's why 
Power C has won Computer Shopper’s 
Best Buy award for three years running. 

• compatible with ANSI C standard 

• integrated Make utility 

• library of over 450 functions 

• IEEE software floating point 

• suppons 8088/286/386/486 CPU 

• memory resident program support 

• supports 8087/287/387 math chips 
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• 650 page manual with tutorial 


Power C Library Source 

includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in the Power C library. 
Unlike our competitors, who charge $ 150.00 
or more for library source code, we’ve made 
ours very affordable. 

MOO ^ Power C BCD 
iVwvl^ Business Math 

includes binary coded decimal floating 
point routines and financial functions to calcu¬ 
late interest, depreciation, etc.. BCD routines 
are used for dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 

Power C requires DOS 2.0 or later, 320K memory, 
720K disk space. Master C requires DOS 3.0 or 
later, 384K memory, hard disk. 


Power Ctrace 

combines state-of-the-art technology with 
a friendly interlace, making it very easy to 
find and correct your programming mis¬ 
takes. No time consuming edit/compile 
cycles are needed to track down bugs. Simply 
compile your program once with the trace 
option, and Power Ctrace does the rest. 
Multiple windows display your C source 
code, the values of all your program vari¬ 
ables, program output, watch points, and 
assembly instructions. Put Power Ctrace to 
work for you, and we guarantee that you'll 
be a more productive C programmer. 

Order line: 

1 - 800 - 333-0330 

Technical Support: 

1-214-783-6001 
Fax: 1-214-783-1404 
Mix Software, 1132 Commerce Drive, 
Richardson, TX 75081 
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"Master C eschews flash for elegant 
competence, and it works!" 


Jeff Dunteman - PC Techniques 


Published by the highly acclaimed 
Waite Group, Master C is a 
revolutionary book/disk package that 
turns your PC into a C instruaor. 
Master C teaches you, quizzes you, 
notices problems you are having, and 
recommends action. In a pilot study 
at IBM, students using Master C 
retained 19% more knowledge than 
students who learned from a lecturer. 
Now you can receive this S44.95 

absolutely FREE when you 
purchase all four Power C products 
described above. Just ask for the 
Master Pack. 
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CHARLES J. KORTHRUP 


It’S a Multithreaded 
World, Part 1 



N o matter what you may think of OS/2’s future, 
its place in history is assured as the first oper¬ 
ating system to introduce multithreading to 
personal computers. This distinction is lost on 
many developers, who may not fully under¬ 
stand what threads are, where they’re needed, or how to 
use them. Yet multithreading operating systems, such as 
Sun Microsystems* Solaris and Microsoft’s Windows 
NT (New Technology), and the proposed Posix multi- 
ihreading standards for Unix are rapidly changing the 
world. Applications must start caking advantage of this 
powerful feature to stay competitive. 

Understanding Threads 

What are threads, and how do you use them? To unrav¬ 
el the mystery, you must first understand the basic oper¬ 
ating-system concepts and terminology, 

A process is an executing program that owns resources. 
These resources include open files, shared memory, mes¬ 
sage queues, semaphores, pipe handles, and even static 
(global) memory. Multitasking is the ability to schedule 
multiple tasks for execution, A single-processor machine 
uses a sequential multitasking operating system, and only 
one task actually executes at a time. In contrast, a multi¬ 
processor machine uses a parallel multitasking operat¬ 
ing system, and multiple tasks can execute concurrently. 

The operating system contains a scheduler that controls 
what is executing and what has yet to execute. In OS/2 
parlance, the smallest unit of execution that you can 


Multithreaded operating 
systems are changing 
the world. Are your 
applications ready? 

/, or the primary thread. In a single-threaded applica¬ 
tion, the thread begins execution at the function main {) 
and continues until the process terminates. This is a se¬ 
quential algorithmic application. 

The multitasking aspect of the operating system permits 
a thread to start one or more other threads. This is simi¬ 
lar in concept to a multitasking operating system in which 
one process can execute another process. And since a 
thread is a path of execution through a process, one or 
more threads can be scheduled for execution through the 
same process. 

To clarify this, consider an application containing the 
functions main () and f oo (). On a multithreaded operat¬ 
ing system, it is possible to start one thread (the primary 
thread) that begins execution at main (). This thread 
may then invoke a second thread to begin execution start¬ 
ing at f oo {). Both threads are scheduled for execution 
at the same time. Remember, though, that the operating 
system can physically evaluate only one thread’s in¬ 
struction code at a time. Therefore, a process consists of 
one or more threads that share the process’s resources, 

I'fmtimieif 
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schedule to run is a rhread^ 
which is simply a path of exe¬ 
cution through a process. Wlien 
a program is ready to execute, 
the operating system creates a 
thread to represent the process 
and schedules that thread for 
execution. This becomes thread 
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The problem is how to separate the ap¬ 
plication into discrete tasks that can be¬ 
come threads. Some programming lan¬ 
guages treat a process as a series of tasks. 
The programmer designs the application 
so that the tasks can theoretically execute 
concurrently. Ada, for example, treats a 
process as a series of Ada tasks. Although 
Ada provides a structured approach to 
multitasking, the application must still pro¬ 
vide effective synchroni?:ation between 
tasks. In essence, the Ada application must 
partition the application design to take ad¬ 
vantage of multitasking. 

A process can have up to 512 threads 
associated with it under OS/2 1.3. The pri¬ 
mary thread can create other threads For 
execution within the same process space. 
OS/2 assigns each a thread identifier (TID) 
and attaches the thread to the scheduler’s 
list. A TID is local to the process; thus, 
every process has a thread whose TID is 1. 
Each process also has a process identifier 
(PID) that’s unique for all processes run¬ 
ning on the system. 

Each thread consists of a stack, the CPU 
state, a priority, an instruction pointer, and 
an entry in the system’s scheduler list 
Since threads share the same near segment, 


you must carefully implement memory 
management to ensure that one thread does 
not unintentionally trash the heap. A thread 
can exist in one of three states: Tt may be 
blocked while wailing on some event, it 
may be scheduled to execute, or it may be 
executing. A blocked thread consumes al¬ 
most no CPU time. The threads within a 
given process may have different priori¬ 
ties, and one thread may affect the priori¬ 
ty of another. The DosSetPrty {) func¬ 
tion alters the thread priority. 

The scheduler can preempt the current¬ 
ly executing thread when it receives a hard¬ 
ware interrupt or when some other event 
occurs; it saves the currently executing 
thread’s context and invokes the appro¬ 
priate driver to service the interrupt. Some 
system calls will also cause a transition to 
kernel mode. And the operating system 
preempts a thread when it executes for a 
certain number of clock cycles. This is 
called a preemptive scheduling system. 

When it preempts a thread, the scheduler 
searches its list of threads that arc ready 
For execution and gives control to the 
thread with the highest priority. IF the pre¬ 
empted thread has not used all of its avail¬ 
able time slice, it receives preference. The 


scheduler will also temporarily boost the 
priority of a thread that has become starved 
for CPU time. This technique is referred to 
as time slicing. The process of switching 
from one thread to the next is known as 
context switching. 

The CONFIG.SYS file contains sever¬ 
al directives for effecting thread execu¬ 
tion. The THREADS=n directive specifies 
that the maximum number of available 
threads is to be n, where n is greater than 
16. The TIMESLICE directive defines how 
many CPU milliseconds a thread can con¬ 
sume before preemption. The format is 
TIMESLICE=x [ 1 , where x is the mini¬ 

mum amount of time and y is the maxi¬ 
mum amount. When a thread uses up its 
entire lime slice, the scheduler increments 
the next time slice by 1, up to the maxi¬ 
mum value set by y This helps to limit 
context switching when several threads 
are running at the same priority. The y val¬ 
ue is used for round-robin scheduling 
among thread.s of equal priority. 

The MAXWAIT directive in the CON¬ 
FIG.SYS file specifies the number of sec¬ 
onds a thread must wail before having its 
priority boosted. Raising priority levels 
is essential when higher-priority threads 
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run continuously. 

The PRIORITY-DYTMAMICI ABSOLUTE 
directive specifics whether or not threads 
can be adjusted within their class based 
on their execution history. An ABSOLUTE 
priority means that threads cannot be ad¬ 
justed. In this case, the MAXWAIT direc¬ 
tive has no effect. 

The Role of Semaphores 

Protecting an application’s resources is a 
difficult programming challenge when 
youVe using multiple threads within a sin¬ 
gle application. You must be able to syn¬ 
chronize access between threads to critical 
static data. In the simple case of two 
threads executing within the same process 
space, how can you synchronize access to 
prevent thread 1 from deleting the data 
while thread 2 is using it? 

Consider what happens when two 
threads enter the same function that con¬ 
tains logic to test a file pointer. If the val¬ 
ue is NULL, the threads open file f oo for a 
write. Thread ! might test the file pointer, 
see that it is NULL, and then time out before 
it issues fopenf }. The scheduler may 
then select thread 2 for execution. Thread 
2 enters the same function, finds the file 


pointer still set to NULL, opens the file for 
writing, and writes data to the file. When 
thread 2 times out, the scheduler may opt 
to run thread 1, which was just about to 
open file foo for writing. A collision for 
the resource occurs. 

When two threads contend for the same 
resource, one can is.sue a DosSuspend- 
Thread function call to hall the other. It 
then restarts the other thread by issuing a 
DosResumeThread [) function call. 

A suspended thread cannot restart it¬ 
self. A thread may, however, put itself to 
sleep for a predetermined period of lime. 
When the period expires, the thread can 
be rescheduled for execution. 

Specifying a zero time period forces the 
scheduler to preempt the thread and 
reschedule it. It*s possible for thread 1 to 
force thread 2 to suspend while thread 1 
completes using the resource. This would 
work, provided that thread 1 knows the 
TTD for each thread it must suspend. But 
if s an inefficient implementation for ap¬ 
plications with a more dynamic multi¬ 
threading architecture. 

The DosEnterCritSec () and Dos- 
ExitCritSec {) function calls represent 
another approach to synchronizing access 


to global data structures. WheJi a thread 
enters a critical section, these calls ensure 
that it will not be preempted. This approach 
has several disadvantages. If the thread 
hangs, the whole system hangs. Also, a 
thread that performs I/O during a critical 
section makes inefficient use of the CPU. 
Finally, threads with a higher priority can¬ 
not execute while the thread is in a critical 
section. Avoid the use of critical sections 
when possible. 

You can also use semaphores to con¬ 
trol access to critical resources. When a 
thread wishes to use a critical resource, it 
must first gain ownership of the resource’s 
semaphore. After using the resource, the 
thread frees the semaphore so that other 
threads can use it. If, for example, thread 1 
owns the semaphore associated with a crit¬ 
ical resource, then thread 2 must wait un¬ 
til thread I frees the semaphore before it 
can access the resource. When more than 
one thread wishes to use the resource, con¬ 
tention occurs. 

Semaphores also have their downside. 
The DOS calls for .semaphores are cosdy in 
terms of execution. Using the DosSem- 
Request {) call, for example, requires 
a minimum of 49 assembly language 
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Listing 1: Resource, h contains a critical resource definition that includes 
both a semaphore and a contention counter. 

tifndef LOCALRESOURCE 
^fdefine WC^msOMCE 
typedef unsigned short ustiort 
typedef unsigned long ulong 
typedef struct _RESOUBCE { 
ulong Seiiaphore; 
signed int Contention? 

1 RESOURCE? 

ushort lockResource { RESOURCE •R^ource, ulcaig TimePerlod ); 
ushort unlockResource ( RESOURCE * Resource ) ? 

#endif 


A Message 
T o Our 
Subscribers 

F rom time to time 

we make the BYTE sub¬ 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we fisel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers ap¬ 
preciate this controlled use of 
our mailing list, and look for¬ 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers’ names 
and addresses only (no other 
information we may have is ever 
given). 

While we believe the distribu¬ 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 


BVTE Magazine 

Attn: Subscriber Service 
P.Q Box 555 
Hightstown, NJ 08520 


instructions. Semaphores can provide 
the required synchronization to critical 
data, but think of the wasted instructions 
when only one thread needs to use a re-* 
source* 

Consider an application that has two 
threads, both of which use the critical data 
element NurnberOfRecords* Since both 
threads may wish to update this variable, T 
might recognize it as a critical data ele¬ 
ment and use a semaphore to synchronize 
access* 

A thread must own the semaphore prior 
to updating the variable* so what happens 
when thread I uses the variable during a 
time interval when thread 2 is perlbrming 
I/O? In this situation, I waste 49 instruc¬ 
tions to gain ownership of the semaphore, 
and another 41 instructions to clear the 
semaphore when I' m done. The problem 
is, how do 1 know when there is contention 
for a resource and when there isn't? If I 
knew, then I could save the unnecessary 
calls to both DosSemRequest {) and 
DosSemClear(). 

IBM's M* Kawalec (“Implementing 
Critical Sections: A Performance Tip,'' 
IBM Personal Systems Developer, IBM, 
Summer 1990, pp. 62-65) introduced a 
contention counter algorithm to address 
just this problem. The counter lets the 
thread eliminate DosSemRequest {) calls 
unless resource contention occurs. By 
eliminating unnecessary DosSemRe- 
guest {) calls, the application can reduce 
the required instructions from 49 to three* 

If two or more threads attempt to ac¬ 
cess the same resource simultaneously, all 
but one of the threads must issue the Dos¬ 
SemRequest (), The algorithm works by 
setting the counter to -1, denoting the ini¬ 
tial state. A thread that wants to use the 
resource increments the counter and tests 
its value. The first time it uses the resource, 
the thread increments the counter from -1 
to 0. If another thread needs the resource, 
it increments the counter to 1. Id short, -1 
is the initial state, 0 denotes the first ac¬ 


cess to the resource, and anything greater 
than 0 indicates resource contention* In 
that case, ail but the first thread must issue 
a DosSemRequest(). 

When the first thread no longer requires 
the resource, it decrements the contention 
counter. If the counter value is not -1, the 
thread knows that another ilaread is waiting 
for the resource and issues a DosSem- 
Clear () call to release the semaphore. 
Note that the semaphore must initially be 
set with a DosSemSet () function call* 
Listing I contains a type definition 
called RESOURCE that contains a sema¬ 
phore and a contention counter* Each data 
stmcture in the application that is consid¬ 
ered a mutually exclusive resource must 
have a RESOURCE type definition as a 
member. By centralizing the semaphore 
definition into one location, you can easi¬ 
ly change it from a RAM semaphore to a 
system semaphore for OS/2 2*0* 

The Kawalec algoriOim has one draw¬ 
back. It works on the Intel 386 by using 
the assembly instructions 

1679 INC Word Ptr ES;tDI+04] 
167B JZ 1691 167F 

<call DosSemRequest{) 

=> 1691 


The INC instruction sets the status bit and 
ensures the integrity of the jump past the 
DosSemRequest () call for the first 
thread requesting the resource* This, how¬ 
ever, requires that you compile all sections 
of code that test the contention counter 
and call DosSemRequest {) with the op¬ 
timization for speed (-Ot) option. 

Compiling with optimizations disabled 
(-Od) generates a CMP instruction be¬ 
tween the increment and the jump, which 
compromises integrity. It is best to imple¬ 
ment the Kawalec algorithm by embed¬ 
ding the Sanction in the lockResource {) 
and unlockResource {) functions. By 
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Listing 2: Resource.c illustrates the implementation 
of the lockResoiirce () and unlockResource () 
resource con trol functions. 

ttdefine IWCL_j)OS 
fdefine IMCL_aASE 
#d,eflne INCL_POSPROCESS 

#ljiclude <og2.h> 

#include <Btdio.h> 

include "attr.h" 

#include "Btate.h" 

#include "object.h“ 

ifpragnta optimize {"‘t'". on) 

uBhort lockResourcei RESOURCE ^Resource, along 


ushort RC? 


RC = Q; 

if( -H+ReBource-^Ccintention 1= 0 ) 

RC = OosSenRequeat [ £fResource->Seciaplicrre, 
TimePexiod ); 

return(RCI: 


aahort unlockResourcei RESOURCE *Re30urce ) 

f 

ushort RC; 

RC = Or 

if ( Res'Ource->Contention-^ 0 ) 

RC = DosSenClear { &Hesciarce->Semapt>ore ) ? 
return (RC )-; 


Listing 3: Tools, h contains macro definitions that help 
to minimize coding for linked-list manipulations. 

tfifndef WCMJ^momCE 
#include 'resource,h" 

#endif 

#ifnaef LOCALTOOLS 
#define UX:aLTOOLS 
#define SEMAPHORE along 


Mefine DEFI]^_VIEW( RELATION) \ 

cypedef struct _##RELATION##View ( \ 

struct _lf#RELATION *Head; N 

struct RELATION *Tail; \ 

Struct _RESOURCE Resource; \ 
} REtATTON##VlEW 

#define □EFINE_MEMBER{INSTANK:E) \ 

tyjtedef struct „##INSTANCEtfflMember { \ 

struct _## instance *Ne3<t; \ 


struct _##INETANCE *Prior; 


} INSTANCE #tfMEl®ER 

♦define ADDMEMBERIO, V, M, I) 

\ 

( lockResource f &{ (0)fVi ^. Resource), 

500 )) \ 

7 -1 
: ( 

\ 

\ 

( 

fI->M##Mernber. Prior = 

\ 

(0)->V##View.Tail ) 

N 

7 1 tO)->Vlfmew,Tail-> 

K##Member,Next = D 

\ 

: f (0)->V##View.Heajd = I) 

\ 

L 

\ 

( 

\ 

t{0}->V#«View.Tail = I) 

\ 

k 

I f 
{ 

\ 

\ 

unlockResource 1 (0)-> 

V##View.REsource) J 

\ 

) 

\ 

) 


♦define SWAIT SEM_INDEFIHITEJWAIT 
♦define REM0VEHE^©ER( 0* V, M, I) \ 


\ 

( lockResource { (O)->V##View.Resource) , 

SWAIT 1 1= 0 ) 

\ 

? -1 \ 

; U \ 

( I”>M##Meniber.Prior ) 


? (I->M##Metnber,Prior“> 

M##NeTriber.Next - 

\ 

I - >M# ♦Member. Next) 

\ 

1 0 

S 

) p 

\ 

( 

\ 

i I^>M##Meiiiber.Next ) 

\ 

7 (I->M# #Member.Next-> 

M ♦♦Member, Prior 

\ 

I - >Mtt WMsHber, Prior ) 

\ 

: 0 

\ 


\ 

( 

\ 

( I ^ (0)->V##View.Tail ) 

\ 

7 {(0)->V^ttView,Tail - 

\ 

I ->M| ♦Maniber, Prior) 

\ 

: 0 

\ 


\ 

t 

\ 

( I == {0)'>V##View.Head J 

\ 

7 ([0] ->V##View.Head ^ 

I - >H^ ttMeiDbe r, Next) 

\ 

: 0 

\ 

U 

\ 

i 

\ 

unlockResQurce f &(|0?-> 

V##View.Resource) ) 

\ 

1 J 

) 


♦endif 


placing these functions into a separate 
module (resource.c), you can use em¬ 
bedded pragmas to ensure that the proper 
compile options are set. 

Unfortunately, there is no mechanism 
to test whether the Od option was speci¬ 
fied on the command line, which would 
disable the optimizations indicated with 
the pragma, Microsoft Support offers no 


workaround for that problem. (See listing 
2 for the implementation of lockRe- 
source () and uniockResource ()). 

The Kawal^ algorithm could be written 
by embedding assembly instructions in 
your C code via the _asm statement. Un¬ 
fortunately, using that statement disables 
certain optimizations, such as common 
subexpression elimination, and some loop 


optimizations. So I chose to implement 
resource, c as a separate module with 
embedded pragmas. 

Putting Threads to Work 

Now that you have some background on 
threads, consider how threads could benefit 
your application programs. The most in¬ 
tuitive use of threads is for performing 
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background I/O, Word processing pack¬ 
ages, for example, typically stan a separate 
thread to write work to disk when you se¬ 
lect the Save option. The program creates 
the threads during the initialization rou¬ 
tine and remains active until the primary 
thread ends. While implementations like 
these can yield performance gains, you 
can easily extend the use of threads be¬ 
yond these realms. 

The performance benefit of using mul¬ 
tiple threads for I/O comes from overlap¬ 
ping computation and I/O processing. The 
application’s primary thread may start up 
one or more administrative threads as part 
of its initializadon logic, and these threads 
remain active through the duration of the 
applicadon. Another use for multithreading 
is to create many short-lived threads to 
perform various tasks, such as dynamic 
memory modeling. 

Some application designs perform data 
administration by executing separate 
threads, each of which carry out a specif* 
ic task. Often sophisticated applications 
have to address the issues of data admin¬ 
istration. When completing the hierarchi¬ 
cal design model and adhering to struc¬ 
tured programming foundations, it is all 


too easy to declare one box in the hierarchy 
to be the data management subsystem. Un¬ 
fortunately, such a design inevitably con¬ 
fuses data management with data admin¬ 
istration. 

Suppose I am working on a server ap¬ 
plication that will service requests from 
multi pie clients. Each request the server 
receives must meet some validity checks 
before the operating system can service it. 
The server must complete these checks 
and fulfill the request before servicing an¬ 
other request. The point is that after the 
server satisfies the validity checks, it 
should be immediately available for the 
next validity check. Developers frequent¬ 
ly implement this model using multiple 
processes and various forms of inteiprocess 
communications. This procedure is cum¬ 
bersome, however, since all the data that 
the service process requires must be in 
shared memory or passed by means of 
message queues. Multithreading offers a 
clear benefit here. 

You can significantly improve complex 
applications designed for multithreaded 
environments by separating the adminis¬ 
trative aspects of data modeling from the 
application’s design. A well-thought-out 


application design can clearly delineate 
the administrative aspects of data modeling 
(i,e., memory management) from those 
aspects within the application domain (i.e., 
the application criteria). Unfortunately, 
tight schedules, lack of requirements, and 
even improper designs result in the im¬ 
plementation of hacks that leave the ad¬ 
ministrative aspects intermixed with the 
manipulation of the application’s data. 

Creating a data model using object-ori¬ 
ented programming is cleaner in this re¬ 
spect, but most OOP languages do not pro¬ 
vide for dynamic data modeling (Borland 
C++ 3,0 now offers metaclasses, based on 
AT&T’s C++ 2,1 definition). By dynam¬ 
ic daia modeling I mean the ability to dy¬ 
namically select one or more components 
from existing data structures to create a 
new data lepresentation. OOP requires that 
you predefine object types, and this in¬ 
hibits the use of dynamic data models, A 
technique called schema evolution has 
been proposed to circumvent this limita¬ 
tion. Database applications also need a 
method for dynamic data modeling. For 
example, TRAITE, a DBMS design, in¬ 
troduces a prototype model from which 
other data types can be derived. 
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Next month, T will introduce a multi¬ 
threaded application I call ADAM, for A 
Dynamic Attribute Manager You can link 
this utility with your primary application to 
take advantage of multithreading. The pri- 
mary thread can attach simple attributes 
to data structures, and the attribute manager 
thread manipulates the data structures 
based on the attributes attached. But be¬ 
fore you dive into ADAM's design, you 
must understand linked-list manipulations. 

Linked Lists 

ADAM includes many linked lists that you 
should know how to manipulate, A linked 
list offers a common method for admin¬ 
istering logically related yet distinct data 
structures. Each data structure maintains a 
pointer to the next item in the list. In a 
doubly linked list, each data stuclure also 
maintains a pointer to the prior item in the 
list. You should use linked lists for main- 
Uiining and administering the physical data 
structures and for establishing logical re¬ 
lationships between the data structures, 

I refer to the linked lists in ADAM as 
views. ] define a view as a logical or phys¬ 
ical relationship between two distinct data 
structures implemented as a doubly linked 
list. I call the data structures themselves 
members of the view. 

The view begins with the data stmeture 
that establishes the relationships—^the own¬ 
er of the view. The owner must define a 
member data structure that has pointers to 
the head and tail of the linked list. I also 
added a resource data structure, called the 
<reiation>view, for mutually exclusive 
updates to the view. Each member in the 
view must include a data stmeture to show 
the next and prior members. 

Consider, for example, that the objects 
must maintain a view of the attached at¬ 
tributes. Therefore, an object type defini¬ 
tion includes an aitrihuteview data struc¬ 
ture that includes pointers to the head and 
tail of the view. It also includes a resource 
for mutually exclusive updates to the view. 

By standardizing the names for the own¬ 
er's view and the member’s data struc¬ 
tures, you can introduce several C prepro¬ 
cessing macros to minimize coding for 
linked-list manipulations (see listing 3). 
The macros require that the owner of the 
view define a data structure with a tag 
whose name begins with an underscore, 
followed by uppercase characters (i.e., 
struet_0EJECT). Additionally, the 
members of the view must be structures 
with a tag following the same criteria (i.e., 
S t rue t^ATTRIBUTE ). 

The first macro, DEFINE_JVTEW, gen¬ 
erates type definitions for the view com¬ 
ponent of the linked list. The DEFI]SfE„ 
MEMBER macro generates type definitions 


for the member components. ADDMEMBER 
adds a new member to a view. REMOVE- 
MEMBER removes members from specified 
views. Note that both of these macros will 
first request ownership of the semaphore 
belonging to the owner of the view. If the 
function issuing the request does not get 
ownership of the semaphore, the linked 
list will not be updated. 

The ADDMEMBER and REMOVEMEMBER 
macros take four arguments: OWNER, 
VIEW, MEMBER, and INSTANCE. The OWN¬ 
ER represents the data structure that owns 
the view, and it contains the head and tail 
pointers. Since an owner can have more 
than one view, you must use the view ar¬ 
gument to .specify which view to modify. 
You must use a MEMBER argument, which 
names the data structures that are mem¬ 
bers of the view, because a data slmciure 
can be a member of more than one view at 
the same time. The INSTANCE argument 
refers to the member being added or re¬ 
moved from the view. 

Several error conditions can arise when 
adding or removing members to or from a 
view. You could embed the error recov¬ 
ery in the macro, but this forces all func¬ 
tions to have the same error recovery. I 
find it easier to have the macro evaluate 
to zero on success and nonzero on failure. 
This lets you use the macros in condition¬ 
al siatemenls, and each function that uses 
the macros can handle error conditions as 
deemed appropriate. You could write if 
( ADDMEMBER(Object,Attribute, 
Attribute, Attribute ) ); this would 
appropriately test to see if the attribute was 
added to the object’s attribute view. 

Note that the ADDMEMBER and REMOVE- 
MEMBER macros make calls to lackRe- 
source () and unlockResource{) . 
You can Implement these as near func¬ 
tions to save on the overhead of making 
a function call. These macros make ex¬ 
tensive use of the :? operator, and they 
may confuse you at first. 1 suggest care¬ 
fully reviewing them lo understand why 
you need them. 

Introducing ADAM 

ADAM separates the administrative as¬ 
pects of data modeling from the primary 
application through a dynamic attribute 
manager. The manager administers the 
data model’s characteristics, or attributes. 
ADAM also implements the partitioned 
tasks using multithreading techniques that 
enhance performance and simplify the ap¬ 
plication’s design. T introduced a condi¬ 
tional wait routine to provide the synchro¬ 
nization between the application’s primary 
thread and the attribute manager tiiread. 

The application can arbitral!ly attach or 
detach attributes from the representative 


data to describe its characteristics, ADAM 
then derives the attribute’s value using a 
predefined attribute procedure. 

ADAM also encases a reference to the 
application’s data, along with its attribute 
information, in a common object data 
structure. This gives the application direct 
access to the data while providing the en¬ 
capsulation of the data’s characteristics. 
If the application data is self-contained {in 
contiguous memory locations), you can 
easily transfer it across the network, inde¬ 
pendently of the attribute information. 
ADAM does not have any knowledge of 
the representative data’s format, nor does 
it require such knowledge. Thus, there is a 
clear distinction between the application’s 
task and the administrative tasks. 

The application may, however, require 
direct information from ADAM. Suppose 
the application has to wait for the value 
of a particular attribute to become avail¬ 
able. Since a separate thread handles the 
administration of attributes, there is no 
guarantee that the value will be available 
when the application requires it. To cir¬ 
cumvent this problem, I supplied a con¬ 
ditional wait function. Through this func¬ 
tion, the application can suspend itself until 
the value is available. 

Alternatively, the application can re¬ 
quest to wait for the value for a specific 
time period. It either receives an ‘’avail¬ 
able” response or, if the time period ex¬ 
pires and the value is still not available, a 
“time-out” response. 

The implementation of ADAM need 
only occur once, since the manager is sim¬ 
ilar to an engine. Once implemented, it’s 
reusable; you only need to enhance the at¬ 
tribute set for the particular application. 
The design of an application system in¬ 
corporating ADAM can focus on the rele¬ 
vant features to be provided without be¬ 
coming ensnared in data modeling 
administration. Once established, a de¬ 
fined attribute is easily reusable between 
applications. Furthermore, the ability to 
encapsulate administrative tasks provides 
a consistent methodology for interfacing in 
a multithreaded environment. 

Next month, I’ll discuss the ADAM 
source code and potential enhancements. ■ 

Editor’s note: Listings are abbreviated. 
Expanded and fully ammented version.^ 
are avaiiable in electronic format. See 
page 5 for details. 


Charles /. Northrup is principal of 
King.ston Technology, Inc., a softn^are ser¬ 
vices firm in Old Bridge, New Jersey. He is 
writing a book on muitithreaded applka- 
iions design. You can reach him on BIX 
c/o "editors. ” 
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HARDLOCK 



Actiral size shown 


Hard lock — programmable, algorithmic 
response and memory option — all in one 


GLENCO 



ENGINEERING INC. 

SERVWG THE SOFTWARE INDUSTRY SINCE JS79 

270 Lexington Drive 
Buffalo Grove, Illinois 60089-6930 
(708) 808-0300 FAX 808-0313 
1-800-562-2543 



Developers Say... 

Since the Hardlock uses an algorithmic 
response chip, I am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means I can keep custom 
configurations in Hardlock 
rather than in a file, I can 
protect my .EXE or .COM 
files directly and/or incorporate 
Clenco’s high level language interface routines into my software. 
And. I feel confident f’ll have Glenco’s support if I use other 

programming languages.” 

Accountants Say... 

“Hardlock provides our 
company with a healthier bottom 
line. Since our software can’t be 
copied, our revenue has steadily 
increased. The unique pro¬ 
gramming board allows us to 
program the Hardlock in seconds. 

This ensures optimum delivery 
schedules from Glenco and a lower 
inventory cost for us. Hard lock’s 
field programmable feature 
means a single Hardlock can 
protect more than one product.’ 

End Users Say... 

“Hardlock allows me to backup my 
software investment. 

I just plugged 
Hardlock into the 
printer card, 
connected the 
printer cable, 
and forgot about it. 
Since Hardlock 
doesn't require a 
battery, I am 
assured of reliability 
and no down time. 


HARDLOCK” 

The Preferred Protection System! 



1 - 800 - 562.2543 



For a distributor in Europe contact. FAST Electronic GmbH 49-8§'539aoO-2Ci FAX 49^a9-539S00'40 

For IntemationoJ informotion circle 45, For End-User infomnotion circle 46 on Inquiry Cord* 




































SOFTWARE CORNER 



BARRY NANCE 


Getting from BASIC to C 


I n the past few years> companies that 
write compilers have paid a great deal 
of atteiiiioii to C. For better or worse, 
you can reach more platforms and ex“ 
pect better performance optimizaiions 
with C than you can with other languages. 

Whether you have a small BASIC ap¬ 
plication you'd like to recode in C or many 
megabytes of BASIC code you want to 
port to OS/2, this month^s Software Comer 
is for you. But even if translating BASIC 
to C is not your top priority, you*11 find 
BASIC-C worth getting if you are inter¬ 
ested in compiler technology or Prolog. 

BASIC-C, which is written in Prolog, 
is a compiler that translates BASIC into 
C. I used PDC Prolog to create the trans¬ 
lation utility. PDC Prolog runs under DOS, 
Windows, and OS/2. If you want to en¬ 
hance BAS1C“C, I suggest that you get a 
copy of PDC Prolog for $299 from the 
Prolog Development Center (568 14ih St., 
Atlanta, GA 30318, (404) 873-1366). 

The Nuts and Bolts of BASIC-C 
Why do 1 call B ASIC-C a compiler? After 
scanning, lexically analyzing, and tok- 
enizing the input, BASlC-C builds a parse 
tree of the BASIC source code. (BASIC-C 


A classic Al language 
helps you convert BASIC 
code to C and offers 
a glimpse into compiler 
construction 

contains commented-out code to display 
the parse tree during compilation. You can 
uncomment the code and recompile BA- 
SIC-C if you'd like to examine the tree.) 
Instead of emitting object code, however, 
the BASIC-C compiler writes C source 
code. 

I used the parser generator in the PDC 
Toolbox to start the BASIC-C project. The 
generator turns a Backus-Naur description 
of your language (BASIC, in this case) 
into Prolog source code that builds the 
parse tree. You hook a scanner onto the 
front of the generated code and a code 
emitter onto the back of the parser. You 
then have a compiler. BASIC-C includes 
the scanner and code-emitter routines and 
the Backus-Naur description of BASIC. 
B ASIC is a rich, full-featured language. 


and B ASTC-C doesn’t pretend to cover all 
the bases. If you have a PLAY statement in 
your program, BASIC-C will flag that 
statement, and you* 11 have to manually re¬ 
code ii. BASIC's PRINT andC’s printf 
are different, and you’ll need to examine 
the generated code lo see if BASIC-C’s 
resulting print-func function-call ref¬ 
erence is close to what you want. 

I applied the 80/20 rule to BAS1C-C*s 
design: BASlC-C should be able to auto¬ 
matically compile and translate at least 80 
percent of the BASIC statements it en¬ 
counters. You can handle the other 20 per¬ 
cent, You might simply edit the emitted 
C source code, or you might modify BA¬ 
SIC-C to handle new BASIC statements. 
In the latter case, just follow the examples 
in BASIC-C*s Prolog source code. 

B ASIC-C recognizes a long list of BA¬ 
SIC verbs and functions. These include 
assignment and expression evaluation, 
COMMON, DIMENSION, END, STOP, 
CALL SUBPROGRAM, GOSUB,.,RE¬ 
TURN, FOR,. .NEXT, WHILE.. ,WEND, 
IF...THEN...ELSE, GOTO, LEFTS, 
RIGHTS, MID$, INSTR, SPACE$, 
CHR$, LEN, ASC, INT, VAL, INPUT, 
SCREEN, CLS, and PRINT. ■ 


MAC/Tom Thompson 


Apollo Launches from the Desktop 

T he solution to a maze of applications, documents, and alias¬ 
es on a Mac Desktop is an application launcher, a utility that 
organizes your most-used files and lets you get al them quick¬ 
ly. Good commercial application launchers are available, but 
Apollo 0.7b2 does the job nicely, and, for the moment, it’s free. 
This launcher was written by Jeremy Roussak. Apollo is ac¬ 
tually two programs, an extension and an application. Apollo 
pops up a menu of your most frequently used applications, 
Control Panels, and documents when you press the proper keys 
and hold down the mouse button. When you select an item 
from this menu, it responds appropriately; files open, and ap¬ 
plications and Control Panels automatically launch. You can re¬ 
duce menu clutter in Apollo by organizing files into groups. 
As soon as Apollo comes out of beta testing, Roussak will 
make it a shareware product. Check it out soon. 


UNIX/Ben Smith 


Fireproofing Your Bridges 

S ource fries and other documents subject to rapid revision 
need two kinds of management. First, you must be able to 
rebuild previous versions lo make sure you don’t burn your 
bridges behind you with every edit. Second, you need to main¬ 
tain a check-in/check-oul policy for your files so that you can al¬ 
ways be certain what is the ‘Jive’* version of each document. 

Source Code Control System is the traditional set of Unix pro¬ 
grams that perform these duties. Revision Control System is a 
more recent set that is simpler for the user and more robust. 
Commercial implementations of both systems are available, 
but one of the best RCS packages is the free version 5 RCS. 
These tools were designed and built by Walter F, Tichy and aie 
available from the Free Software Foundation. Their source code 
is also available on most Unix archive sites and on BIX. (Due 
to program size, RCS is not available from BYTE on disk.) 


Editor’s note: Software Comer highlights public domain, freeware, and shareware programs. The programs are avaiiable in a va¬ 
riety of formats. See ''Program Listings"' on page 5 for details. We solicit your contributions. We pay $50 for any program we use. 
Write to: Software Corner, BYTE, One Phoenix Mill Lanet Peterborough, NH 03458. 
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OS/2 2.0 Goes 
Down to the Wire 


arly this year, IBM introduced 
what it called the Limited AvaiL 
ability release of OS/2 2.0* which 
is distinct from the final General 
Availability (GA) product that 
should now be available. Is LA a product 
or just another beta version? Well, it de¬ 
pends on whom you ask. Is LA a better 
DOS than DOS, a better Windows than 
Windows* and a better OS/2 than OS/2? 
Again* h depends on whom you ask. 

Different Strokes 

For me* LA was the first new release of 
OS/2 that I did not immediately adopt for 
day-to-day work. I still prefer version L3* 
but Tm struck by the variety of experi¬ 
ences that useis are having with LA. Those 
with the least previous exposure to OS/2 
like it best. The new Mac-like Workplace 
Shell (WPS) is part of the reason. 

IBM’s human factors research has 
shown that new users like the object-ori¬ 
ented, drag-and-drop features of the WPS* 
and my own observations indicate that 
lhaf s true. More experienced OS/2 users, 
on the otiier band, are more skeptical They 
tend to focus on specific features they’ve 
grown accustomed to in previous releases 
of OS/2—things that the WPS doesn’t pro¬ 
vide or docs differently. 

Another factor seems to be the amount 
of stress that you place on your system. Tf 
you have a fairly standard machine and 
limit yourseif to well-known applications, 
LA looks reasonable. It's certainly better 
than any previous beta version of 2.0* and 
most things do work. However, not every¬ 
thing works. Although IBM calls LA a 
product* it’s clearly beta code. More ex¬ 
perienced users and developers running 
OS/2 under even slightly more exotic con¬ 
ditions will almost certainly encounter 
bugs. 

How you react to those defects depends 
on what you're used to. Existing OS/2 
users are spoiled. They’ve completely for¬ 
gotten what unreliable junk most of the 
re.st of the world has to struggle with every 


day. I well remember how reliable OS/2 
1.0 was. I just couldn’t crash it. And OS/2 
1.3 is nothing short of superb: It has 
never crashed in over a year of my daily 
pounding. Everything works just as de¬ 
signed, and it’s been fast and utterly reli¬ 
able for the most demanding production 
work. Thus* for me* a new version of OS/2 
that can be crashed is a disappoinimeni. 

Those whose past experience has been 
with DOS or Windows will have* I sus¬ 
pect* a different standard of comparison. If 
you've been struggling with unrecover¬ 
able applications errors that crash your 
machine twice a day, a version of OS/2 
that crashes only once a day might look 
pretty good. 

Finally, the key advantages of version 

A developer's reaction 
to the OS/2 2.0 Limited 
Availability release 



2.0 are the multiple virtual DOS machines 
and the ability to run Windows applica¬ 
tions. Obviously, these features wiU be of 
more value to people with many DOS and 
Windows applications. These users are* 
naturally* likely to be new to OS/2. 

Therefore* as you evaluate reactions to 
the LA release* here or elsewhere* maintain 
a skeptical attitude. Different people may 
have very different experiences with LA, 
all valid within their own frames of refer¬ 
ence. 

The OS/2 RoUer Coaster 

The endless roller coaster we’ve all been 
on with OS/2 tor the last year makes it dif¬ 
ficult to examine LA in any sort of de¬ 
tached way. At times, it has appeared that 
success for OS/2 was just around the cor¬ 
ner. At other limes, it has looked as though 
things could not get worse. Through much 
of last year, IBM successfully exploited 
discontent with Microsoft* positioning it¬ 
self as the good guy. It could be trusted 
to stay the course and deliver on its 
promises. 

But that wave is now coming to shore. 
IBM is riding it right up onto the beach. 
We’ve been standing here cheering, and 
it’s now time for IBM to deliver. With Mi¬ 
crosoft’s NT looming on the horizon* ap¬ 
parently more real than many of us ex¬ 
pected just last fall* IBM is under intense 
pressure. Thai pressure also falls on those 
who have bet their fortunes on OS/2. 

By releasing LA, IBM has minimally 
kept its promise of shipping OS/2 2.0 as a 
product by the end of 1991. But by calling 
it a product, IBM has also invited some 
close scrutiny. 

Workplace SheU a Gamble 

The WPS raises some interesting ques¬ 
tions. In its present state* it just isn’t quite 
ready. IBM could have counted on almost 
certain success without the WPS, so it's 
fair to wonder if it should have gambled 
the entire version 2.0 introduction on this 
new and unproven technology. 

con fin tied 
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According to one report, IBM believes 
the WPS will be the one part of version 
2.0 not covered by its joint development 
agreements with Microsoft. If the WPS 
succeeds, it will give IBM at least a two- 
year lead over Microsoft* 

Whatever the reason for IBM's deci¬ 
sion, the choice was made, and, at least in 
LA, there is no going back. IBM does of¬ 
fer tips on configuring the WPS to look 
similar to the old Presentation Manager 
(PM) shell, but the similarity is only cos¬ 
metic, not functional, and even then not 
very complete. (I'm told that GA may al¬ 
low more complete emulation of the older 
interface.) 

There are many reasons to like the new 
WPS. The desktop is easily customized 
with icons for your applications. The on¬ 
line help facility is dramatically improved, 
featuring a Master Help Index organized 
like a spiral notebook with little tabs for 
each letter in the alphabet. Click on a top¬ 
ic, and up comes a hypertext window with 
generally well-written explanations* 

Everything is bound together with a 
clever drag-and-drop metaphor. To change 
the color of something, you drag the new 
color over from a rainbow palette. Chang¬ 


ing a font is just as easy. To delete some¬ 
thing, you just drag it to the shredder. The 
vision behind the WPS leads to an envL 
ronment in which all sorts of tasks can be 
accomplished by dragging and dropping. 

T 

M. he Workplace 
Shell is more promise 
than reality in LA. 



To fill out a form, for example, you'd drag 
a record out of a database and drop it onto 
a form. 

The problem is that the WPS is more 
promise than reality in LA. IPs not dways 
intuitive. Ordinary operations involve var¬ 
ious odd combinations of Shift keys and 
left or right buttons, A little “cheat sheet" 
with all the key bindings would help. Every¬ 


thing seems to take more keystrokes and 
mouse-clicks than under the old shell. 

Hie implementation also feels fegile. A 
lot of the WPS “state information^ is kept 
in extended attributes or hidden binary 
files with strange names* Lacking tools 
for repairing or even examining these 
structures, I worry that tlie slightest failure 
might force me to reformat and reinstall 
the system. 

Finally, while the WPS is dramatically 
improved from the earlier beta versions, 
it's still somewhat slow and buggy* Be¬ 
cause there's no way to avoid using it, that 
makes the whole system seem slow and 
buggy. Booting the system takes a long 
time, and text windows are not fully reli¬ 
able, IBM has made enormous progress 
with the WPS since its introduction, but 
the question is whether there's sufficient 
time to fully stabilize it for GA* 

DOS Boxes Overdesigned? 

One nice feature of OS/2 2,0 is support 
for multiple virtual DOS machines. In con¬ 
trast to the version 1.3 DOS box, version 
2.0 lets you open as many DOS windows 
or full-screen sessions as you want. Each 
can be configured with a big memory, load 


Attention U.S. BYTE Subscribers 


Watch for the next BYTE DECK mailing that 
will be arriving in your mailbox soon! 

Use this as a fast, convenient tool to purchase 
computer products and services. It’s loaded with 
essential hardware and software products that you 
should be aware of when making your buying 
decisions. . .and it’s absolutely FREE! | 

If you have a computer product or service, and 
would like to reach 275,000 influential BYTE 
magazine subscribers, please give Ed Ware a call 
today at (603) 924-2596. 

BVTE 



Here's what a BYTE Deck advertiser has to say: 

"'Ten years ago we advertised in the very first BYTE Deck—the number of sales 
leads we received woA' enormous! The BYTE Deck was so successjul for us, that we 
have continued to use it over the past ten years!'' 



Lisa Thqxjff, Marketing Manager, Heath Company, Benton Harbor, MI 
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► CallCLEO. 

Our3780Plus®is 
the leading 3780/2780 
BSC solution for EDI, 
point-of-sale, medical 
claims filing, electronic 
funds transfer, and other 
remote batch transfer 
applications. It’s been proven in over 50,000 
worldwide installations* 

3780P1US provides M IBM 3780/2780 RJE 
emulation for IBM PC/XT/AT, PS/2, and RS/6000 
systems* It also works with DEC VAX and RISC- 
based systenw, as well as Altos, DG, MIPS, 
NCR, NeXT, Prime, Pyramid, Sequent, Sun, and 
Tandem systems, among others. 

3780Plus is easy to install and use* It features 
auto-dial and auto-answer External modem auto¬ 
dialing capabilities include UDS BSC, SADL, AT 
Command Set, and Y25bis* 

Our powerful Scripting Command Language 


and Application Program Interface make un¬ 
attended operation easy. 

We offer 37S0Plus on high-speed modem 
boards, high-performance coprocessor boards, 
and economical synchronous interlace boards. 
It's also available with SYNCcable+^our easy-io- 
install external communications processor that 
allows synchronous communications through 
asynchronous ports. 

3780Plus comes with complete documenta¬ 
tion, ongoing technical support, a foil 12-month 
warranty, and a 3Cklay money-back guarantee* 




To leam more, coil us today at 1- 800-233-2536, 
Or write to us at 2652 Eastrock Drive, Roci^ord, 
Illinois 61109^ fax: 875/397-6535. 


aEO 


CLEO Communications 

A Division oflntetface Systems, Inc. 


AVAnABLE WORLDWIDE! 

In Europe, call Sintec Peripherals Ltd. in Slough* England, at +44-0733-811888 (f^: +44-0753-811666). 
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special device drivers, and even mimic 
specific releases of DOS* IBM often de¬ 
monstrates DOS games and other de¬ 
manding software in the VDMs. Nothing 
in my experience with LA makes me doubt 
the quality of version 2.0’s virtualization 
of DOS, 

1 admit, however, to a nagging concern 
that IBM may have overdesigned the 
VDMs, solving a problem that didn’t really 
exist. Clearly, the version 1 .x DOS box 
fell short of people’s needs. Users do need 
extended and expanded memory, and they 
do want to run more than one application 
at a lime. Bui how much is enough? Does 
it really matter whether some obscure DOS 
game software runs under OS/2? The 
world is changing, and, increasingly, it’s 
becoming a Windows world. 

A Better Windows? 

Support for running Windows applications 
in a separate full-screen session is built 
into this release as the first step toward 
“seamless Windows” in the upcoming GA. 
By seamless^ IBM means that Windows 
and PM applications will share a common 
desktop. 

When T first tried the Windows support 


on my PS/2 Model 80,1 was appalled. It 
conldnT even keep up with the mouse. 
Then I discovered that on another ma¬ 
chine—a PS/2 Model 70—Windows ran 
almost indisiinguishably from Windows 
on DOS. Eventually, I found that the prob¬ 
lem was with the 8514/A display on my 
Model 80, In the DOS settings for Win¬ 
dows Full Screen, the default traps all the 
8514/A and Extended Graphics Array calls 
into software: turning that off fixed the 
performance problem. Unfortunately, it 
created a different problem with screen 
repainting. So for now, there are still prob¬ 
lems with 8514/A support, although I 
wouldn’t be surprised if they’ll be fixed 
by the time you read this. 

Sources inside IBM assure me that the 
seamless Windows support in GA will be 
much faster than in LA, perhaps only 10 
percent slower than Windows on DOS. 
They claim they’ve already achieved this 
on some of their internal versions. 

Moment of Truth 

On the whole, IBM might have been bet¬ 
ter off not releasing LA as a product, lim¬ 
ited or otherwise. It’s buggy, it crashes, 
and it’s not as dependable as any previ¬ 


ous OS/2 product release. Viewing it as a 
beta version, 1 can put these problems in 
perspective. But even so. I’d be more com¬ 
fortable if GA weren’t looming so close. 

The first order of business for IBM has 
to be quality. An OS/2 that crashes isn’t a 
better OS/2 than OS/2, much less anything 
el.se. Quality is and will continue to be the 
single biggest obstacle to gaining support 
from existing OS/2 users who have been 
spoiled by version 1.3. Businesses con¬ 
sidering it for mission-critical applications 
will require rock-solid reliability. 

Sources inside IBM promise me that 
GA will show great improvement and be 
all you could ask for. 1 trust them, 1 trust 
their judgmem, and I believe they have 
seen internal versions that support those 
views. There’s a good chance for IBM to 
achieve enormous success with a block¬ 
buster GA release. But there’s not much 
time left; it’s going to be close. ■ 


Dougia^ A . Hamihan is the founder of 
Hami!ton Laboratories in Wayland, Mas¬ 
sachusetts, ami the author of the Hamilton 
C She/L a conwmnd processor and utilities 
package for OS/2. He can he reached on 
BIX as "hamilton.** 


Point dick, and Send 

Aggravation Free Faxing 
for Millions of Windows Users 


Bypassing the feeble scanner found in most fax machines 
means your faxes will be clear, precise, and very readable. 

A special Quick Dial feature allows single dick transmis¬ 
sions and ihe easy to use phone Book is in standard 
dBase format. Other productivity features include 
background auto re-dial and fax logging. 

BitFax for Windows offers the freedom to send and 

_ receive documents and forms directly from your 

desktop, laptop, or notebook computer. It's 
available in German, Spanish, Italian, and French 
versions and includes an comprehensive manual. 
MS/DOS and OS/2 versions are also available. 

But best of all, BitFax for Windows won't cost you 
a fortune. 

The suggested list 1 ^* J BIT Software Inc. 

And Say good-bye to ugly faxes. BitFax for Windows sends price is $79.00 and dealers I"! U 47987 Fremont Blvd. 


BitFax for Windows makes 
sending a fax as easy as 
printing. Point, click, and 
send. It's as simple as that. Fax any combination of 
fonts or graphics from any Windows application with a 
few clicks of a mouse. 

There's no need to quit your application, or print a 
hard copy, or line up for the fax machine, lust 
point, click, and send. BitFax for Windows does Mh 
the rest. 

BitFax for Windows works with just about any fax/ 
modem. It's compatible with all EIA Class I 
and Class II cards including AT&T, AST, Best. 

Cardinal, NEC, Tl, Sharp, Zoltrix, and Zoom to 
name a few. 


your image at an incredible 200 x 200 dpi resolution. 


may even sell for less. 


Fremont, CA 94538 


r^ifbfredlTKliqisiifaoif diepnipcrtvut ehuir inMp.:rtivi-''Uvn)iTi. 


Tel: (510) 490-2928 Fax: (510) 490-9490 
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ASK BYTE 


Setting a Page Frame 

I have a problem getting EMM386 to 
run. The following lines are in my 
CONFIG.SYS file: 

DEVICE-C:\D0S\HIMEM.SYS 
DEVICE=C:\DOS\EMM386. EXE 

When 1 boot up, my PC displays the 
error message “^itenrahmenadresse 
kaim nicht gesetzt werden.” In English, 
this translates roughly to “Frame address cannot be 
established.” 

Fm also getting the message “Fast A20 gate en¬ 
abled” from my BIOS. 

Christopher Kukulies 
Aachen, Germany 

The error message means that EMMB86 can ’tfind a 
page frame. EMMB^ needs 64 KB of contiguous free 
memory between COOOand EFFF hexadecimal in which 
to emulate EMS. Your system has probably mapped ROM 
into the COOO, DOOO, and EQ(K) memory-address 
blocks. 

You can snoop aroimd memory with utilities like 
Quarterdeck's Manifest or Microsoft Diagnostics (avail¬ 
able on BIX as MSDIOO.LZH in "ibm. tdils/iistinp If 
you have 64 KB of contiguous space, tell the device driver 
where to find it. for instance, ifCOOO-CFFFisfree, use 
DEVICE=EMM386.SYS RAM FRAME=G000, 

If you have 64 KB free in noncontiguous areas, you 'll 
have to rearrange the memory assignments of your other 
add-in cards. On a Micro Channel machine, you can 
run the Setup utility on the reference floppy disk. On an 
ISA machine, you ’ll probably have to set jumpers or 
switches. The page frame must start on an address that's 
divisible by 400h. 

The *‘Fasr A20 gate enabled** message mecms that 
yrmr con^}uter is capable of using the newer PS/2 method 
of switching in and out of protected mode, rather than 
the older IBM AT method used with the 286processor. 

This switch enables and disables access to memory 
above I MB. 

The IBM AT method toggled the A20 gate by sending 
command sequences to the keyboard controller. The PS/2 
method lets your machine write a single byte to an out¬ 
put port to enable and disable access—a much quicker 
method. 

The HIMEM. SYS driver can use either switching 
method. Check your DOS documentation for specific 
machine support. — Raymond GA Cote 


Lightning Strikes Twice 

I have a Tandy 3000 NL 286 computer connected to a 
486/33 tower configuration with a null modem cable. 
Last month, a lightning surge hit my setup. Both ma¬ 
chines were off at the time. Now, neither machine’s 
printer port works. 

1 had no printer on the 486/33, but I did have one con¬ 
nected to the NL 286.1 have tried three different printers 
and a new printer cable, but I still get this error message 


on both machines! “Errors on list device 
indicate that it may be off-line. Please 
check it,” 

I can see why the Tandy’s printer 
might have been affected, because it 
was connected when the lightning 
surge hit. However, 1 don’t see why the 
486/33 "s printer port should be dam¬ 
aged. The printer port on the Tandy is 
on the motherboard and is probably 
not worth fixing. The 486/33 has a 
multi-l/O card with serial, parallel, 
and IDE hard drive ports. 

Christine McGonagle 
ffef Wareham, MA 

A strong lightning surge will Jump over a turned-off 
power switch, across serial cables, and through telephone 
lines to your modem—through any connection it can 
find. The only sure way to protect your machines during 
serious power surges is to unplug them and disconnect 
any modem lines. The fact that your primer port on the 
486/33 tower configuration wasn *t connected is a red 
herring: it *s on the same multi-I/O card as the serial port. 

Replacing the 486/33 *s multi-I/O card should take 
care of the problem. There's a good chance that the 286’s 
printer port is damaged, too, and, as you say, it may not 
be worth repairing. Integrating everything into one board 
has some disadvantages. —Howard Eglowstein 


Nosy Questions 

I am looking for a software package that’s specially 
written for plastic surgeons operating on the nose. As 
far as T am aware, the plastic surgeons in America use 
this in determining the best shape of the nose . 

M. Seif 
London, U.K. 

The annual MD Computing Buyer’s Guide lists medical 
software. It *s available for $7.95 from Springer-Verlag 
(44 Ham ^ay, Secaucus, NJ 07094, (212) 460-1500). ^ 

—Raymond GA Cote 


RAM Drive Rebuttals 

I would like to answer Stan Wszola’s concerns about 
using a large RAM drive, in his reply to my letter in 
the January Ask BYTE. The database application I am 
running is not sensitive to a RAM drive configuration. 

The computer has a 4-MB cache for the hard drive, 
which has a 9-millisecond average access time, and we 
have all our computers on an uninterruptible power sup¬ 
ply (UPS). This ensures a glitch-free voltage supply and 
provides 20 to 40 minutes of power. After the mains 
have been lost for 5 minutes, we go to our own generator. 

Our UPSes trip on several times a week, and we have 
provided our own power for as long as 100 hours at a 
stretch. In the last several years, we have not lost a bit of 
data or a hard drive. 

T. Pappan 
MI 
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n the January Ask BYTE, T* Pappan requested a 
RAM disk greater than 16 MB, Although our current 
documentation says that MS-DOS 5.0 supports RAM 
disks of from 16 KB to 4 MB, MS-DOS 5.0*s RAM- 
DRIVE.SYS can support RAM disks of from 4 KB to 
16 MB using Extended Memory Specification memory 
and up to 32 J67 KB (32 MB - 1 KB) using EMS 
memory. 

Brad Chase 

Group Product Manager, MS-DOS 
Microsoft Corp. 


Missing Fonts 

I am looking for font cartridges for my Epson/Apex 
L-1000 24-pin dot-matrix printer. Do you know 
where I can find them? 

Howard Sheldon 
Prescott Valley, AZ 

Contact Epson Accessories Sales at (800) 873-7766. 

Epson sells single-font and multiple-font cartridges. The 
multiple-font cartridges work only with newer Epson 
printers. Run your primer's self-test. If the message "N9” 
appears, multiple-font cartridges will work fine, 

“Raymond GA Cote 


Model 50 Shows Its Colors 

I have an IBM PS/2 Model 50 and would like to see 
more than 16 colors on its 640- by 480-pjxel VGA dis¬ 
play. Is there any easy way to add more memory to the 
VGA, thereby letting it display 256 colors with a display 
resolution of 640 by 480 pixels? 

Joel Schneider 
St. Louis Park, MN 

Considering the speed of your 8-MHz 286 and the cost of 
upgrading it, you might be better off selling it and buying 
a new one. The PS/2 VGA subsystem on the mother¬ 
board cannot be upgraded, but you can replace it. STB 
Systems (1651 North Glenville, Suite 210, Richardson, 

TX 75081, (800) 234-4334 or (214) 234-8750; fax (2J4) 
234-1306) sells the PowerGraph ERGO-VGA/MC Super 
VGA board for the PS/2 md other Micro Channel ma¬ 
chines. ft comes in 512-KB ($390) and 1-MB ($459) 
versions, and it offers Video Electronics Standards Asso¬ 
ciation-compliant high-resolution modes of up to 1024 
by 768 pixels with up to 32,768 colors. It should solve 
your problem Howard Eglowstein 


Beyond Valdocs 

have an Epson QX-10 running Valdocs 1,19. Even 
though iCs very old and slow, iCs easy to use* I want to 
buy a faster machine (a 33-MHz 486), and Fd like to 
know if any PC software works like Valdocs. 

Harry Gottschall Jr, 
Montoursville, PA 

The early 1980s were an interesting time for computer 
designers. There wasn V much standard hardware, so 


many manufacturers made specialized equipment. The 
0Y-/O was one such product, with special dedicated key 
caps for different functions. One of the details that 
made using Valdocs so easy was that to do things like 
italicize text, you simply pressed the italic key. There 
were no annoying pull-down menus and such. I still use 
one of my favorite word processors designed that way— 
the Canon Cat. Having standard machines like the PC, 
Mac, and Amiga makes things easier for programmers, 
but they lack some of the functionality you get from dedi¬ 
cated hardware. 

It's time to move on. Your 486 system is idcely to run 
Windows, and you 7/ learn to use the menus and mouse as 
easily as you used Valdocs. 

Most of the major word processing vendors have of¬ 
ferings for Windows, and there are drawing packages ga¬ 
lore. Many of them do things that the old CP/M ^-10 
could only dream about. Once you get over the learning 
curve, I think you *ll be much happier for the effort. 

—Howard Eglowstein 


Keyboard Ergonomics 

1 am looking for a keyboard designed to reduce wrist 
strain and the possibility of repetitive-strain injury. 

Tve looked everywhere and cannot find any informa¬ 
tion. What products are available? 

Stuart Stern 
Chatsworth, CA 

Although this issue has received much attention, strain- 
reducing keyboards are still difficult to find. David Wes¬ 
son of San Jacinto, California, is an independent de¬ 
signer who developed a keyboard that's bent into a wave 
shape and maintains your wrist in a natural position. 
Unfortunately, this keyboard is not yet being 
manufactured. 

Another approach is to use chordic keyboards, such 
as those from Infogrip (812 North Blvd., Baton Rouge, LA 
70802, (504) 336-0033; fax (504) 336-0063) and 
Handykey Corp. (141 Mount Sinai Ave., Mount Sinai, NY 
11766, (800) 638-2352 or (516) 474-4405; fax (516) 
474-3760). Infogrip's seven-key Bat keyboard supports 
and angles your wrist in a comfortable position. Handy- 
key 's Twiddler is a 12-button keyboard that combines the 
flexibility of a mouse and a keyboard. Although it *s not 
designed to reduce injury, the Twiddler has the advantage 
of not being tied to a tabletop; you can hold it comfort- 
My in your hand. 

The most economical choice is still a wrist-support 
pad, a version of which cm be found in most computer 
stores. These pads provide a cushion in front of your 
keyboard on which you can rest your wrists while you are 
not typing. When typing, however, you should still keep 
your wrists elevated above the pad. ■ 

—Raymond GA Cote 

The BYTE Lab welcomes your questions. Address correspondence 
to Ask BYTE, BYTE, One Phoenix Mill Lane, Peterborough, NH 
0345S. You can also send BIX mail do ^^^editors. " 

We read every letter, but due to the volume of mail received, we 
cannot guarantee a resporise. We edit all letters for clarity and 
brevity. Letters appear in BYTE about four months after we re¬ 
ceive them. 
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J^PTOPS, NOTEBOOKS, PALMTOPS & MEMORY 


^ICES COr'fTlNUE TO CHANGE, SO PLEASE CALL FOR OUR MOST CURRENT PRICES 


V : I ■>; i-v ^ 

PREMHJMEKEC388SXW 1SOMeCCtORWBH&. 
PREMUM 0(H: 38GSK/2C 9M OOLDflVWM_ 
PHfuuM EXEC 3e6sx/2BC eofce OQU^n w aye_ 

PREMUM EXEC aSESX^ W Shti._... 

PREMUM EXEC 38683^25 eOMBW MB..... 


. u^m. 


AST PREMUH EXEC 4A6 UPQRADE^ 


PREMUM EXEC imSXrSC IZitJBWahB^. 
PREMUM EXEC 3BESX/3D BOm VW M.... 

PREMUM EXEC 39SSW20 COMB W OAfi. 

TEMPOAX SaSSXra) 133M0 W 5MS. 
TEkTOAX 3dSSW2a aa« vsv SMB. .„ 


Kios 
t3,m 
MZ7*B 
tZSOB 
. &a94a 


S2.37B 

$2,418 


APPLE POWeOOK 1(g14Qf17D 3 g M ICW M B UPORADE^ 

aMMOOOREC39eLT-3e8LT2«lJPQ#W)E....-... 

[XXkJPAQLTE30as«)1luBMMB UPGRADE.... 

EVEHEX TEM^QVLX MB UPGRADE..... 

GRlDPAO PALMTOP S10C/1MB UPGRADE.. 

mo :720f17SOMKfO7WX. ....... 

f#»9SLX PALMTOP 5ia<if!MS UPQFWDE.... 

HP 0SLX PALMTOP UPOflAIDei.. 


- siev$zn 


EREX Te4pciu< aaesx/soecMB w SMB. . 

,HP PC-S7aV12t»B w She.___ . 

PC-S7B1 aohe w smb_ 

ARP PC-664 W40Mi W/ 6MB_ 

AFP P&«22CM0ie W 3Ma.._.. 

ARP PC-e22O2OM0 W 3MB_ 


t1.S48 

9X00B 

$3.43B 

11,81 a 

|1J2ia 


lOM PS2 L40SX 2t^f4Ma/BMB UPGRADE. 

MOMENTA PENTOP Sl^hS UPGRADE-. 
NCR 3125 NOTEPAD 5 iac/1 MB UPGRAOe... 
□QIVAH tNTERNOtE M UPGRADE_ 


- tisartSTa 
GALL 

.... tsorsiss^tSTB 
.. ti6ar$27B 
. t16arS276 


PAISLASOMCCP- 17 VTAM 7 Y 1 EOH 3 IbB UPGRADE- 

PANASOMC CF-ZToraro ae lpgraoe_ 

POOET PALMTOP 51301« UPQfSADE..^.^..^__ 


RAVELMATE TheOOGiaie WbSX 1W M... 

RAVELMATE TieOCXU«Cl« WbiSX W«MQ_ 

RAVEIMATE TMSOOOBOM VW 5MB.— 

BAVEIMATE TlyQ0W12DMe We*®.__ 

RAVELMAIE TM300CraOAe WSMB._ 

TUVELMATE TMSOOOaOMe m SMS. 

■RAVELMATE T\©000f40MB W 6MB__ 

:HQA 72200SX«CM3 VW IOA® ...... 

iHSA T22OOSX/BCM0 W lOA®. .. 

IHBA T2000SXE/50Ma W lOMB.. 

iHflA TMOOaXBBOMa W1QWB..... 

ihlBA TZODOSWBDAe W/ MB...... 

INBA T2000SW8aiie VV/8MB... 

SHI8A T44OOSW0CMB LCD W tO®..-.. 


SANYO hBC-ITmnSAe a® UPGRADE^. 


*z.7e 
12,638 
$2.40a 
$2,438 
$2086 
$2,636 
$3,078 
. $2,816 


SHA^ PC300GPC3100 513Cn I® UPGRADE. .„ 
&1ARP PCMB206240 IMG UPGRADE... 


SHARP PG-67S1/6861 3® 48® UPGRADE. ^ 
TANDY 261 {M>B61QK) 3® LPGRAOE^ 


. $l6ai'$27S 
. $126 
. $i m346 
. VB 
. $128 


$3,066 
. $2,416 
$2508 


SHIBA TAAODSX/BOMB GAS PLASMA W 10MB.. 
IHBA TBZtXFlOOfew lAhCL..—... 


HBA T520CV200MB W 14MB. 

HBA TEZOQQ^DOk® W IAMB.. 


. $S2«6 
. $3,656 
$4366 


T1 TRAVaMATETMZDQO II® UPGRADE.—______ 

T1 TRaVRMATE TMaOOO 3® UPGRADE ..._______ $8S 

T^BA ri OOOLll^lS^T^aQnlDOO^!l^^ M I^Gr!^ $158 

TOSHIBA T10QCl£n2D0GT2Q00SXEa22DQGX 4MB UPGRADE {?&»)■ . $^ 

TUSHCaATlOda.En2DOQfT2Q0CKX£^ 81® UPGRADE $4SG 

TOa^BATIZOOXE 2MB UPGRADE_-... $08 

TOSrtBA 7GlOOEmiDOSWT3BQOSX 2MG UPGRADE....™... 

TOSHIBA. T30DO SMB UPGRADE......... 

TOSHIBA T32D0SX/BXC 21® UPGRADE.,.___ 

TOSHIBA TSIGO 2M0......... 

TOSMBA TS2avTS200DT2600 3®BUa UPGRADE:-....... 

SOS 2e&386SX NOTEBOOK 2M0 UPGRADE... 


. $188 
.. lee 


ZEMTIH MASTH1SPORT3a6S»SU^ 21® UPGRADE.. 


JTTH MASTCRSPORT 386SJj«)Me IWaMB,..,. 
^TTH MASTERSPORT 386SLBB0Ae WVBMBL- 


^808 


THER HL'AWWVPS 2M&3MBMI® UPGRADE.. 

OTHER HL-6B906V 2MB UPGRADE-.. 

NON LSP ai^lFVBl FT 3®^4MB UPGRADE.... 

SON EPL-SOOC aMBWMB UPGRADE____ 

SON EPL-7O0O 3®GMe UPGRADE...... 


IIT P60e0 3®^4MB UPGRADE...... 

LASERJET IMI02Ma4MB UPGRADE.... 

llP/IIPWIII/lltC»l IPAASERJET FAX 2MBGMB/4MB UPGRADE- 

LASERJET IIM 1MB/4MS UPGRADE_ 

DESKJEfWSOCVSOOC 2SGK UPGRADE.. 

LASERJET FAX 1 ® UPGRADE . 


^LEXMARK 40iaWM9» 2MBra.5MB UPGRADE 

4FLEXMARK 4C^ 2M&4Ma UPGRADE_ 

CX:ERA PSOGFaOOAiFSOQT 2M6r4MB UPGRADE-.. 

OCERA Ft200S/F330Ci/P3300A 3®^SMBNMB UPGRADE 
lNnESMANN TALLY SOS 3AG^4M UPGFMDE_—. 


. $14B^186r$2Z8 
. $158 
. $12V$219 
. $120^8 
. si4er$i6a 
. S13ff$2ie 
$l2Br$2l8 
. $ii8r$is8rsi9e 
. $88^178 
. ns 

. STB 

$1^198 
. $10^168 
si48r$23d 


StLefrVtfRTTER 2 MCDOaS S(X2S0 3® UPGRADE.. 

OMOATA OKHASEPWOO 3® UPGRADE.,.... 

OKJDATA GKILASER 800820 2MBGMBNMB UPGRADE— 
OKICWTA OKILASER a3CV340346 UPGRADE.. 


OUVETTI PG'10an>Q'20e 3®4I® UPGRADE.. 
PACKARD QFll PB-OeOO 3®m® UPGRADE— 


PANASONIC KXJ>442Q4<X-P445a 2t®3MB4MG UPGRADE.. 
PANASOMC KX-P44SB 2MB UPGRADE.. 


. $166 
. t12B 

. $l48F^8er$228 
. 1168 
,. $13^1218 
. $138^3 
. |12Brt1T8^B 

. ms& 


QMS PS410 2l®/3)®V4Me UPGRADE... 

QMS P£81EPS82S2MR4MB«MB UPQRADE,- 


$1?a^$26a>348 


SHARP JX-85D0PS POST^ORIPT IMS UPGRADE- 
STAR LASER PRINTER 8 3®MMB UPGRADE... 


BTAR LASER PRINTER 4 2MB/4MB UPGRADE- 


. $188r$2BS 






NNER 2024 25' 20MB IDE HARO DRIVE... 
NNER 2M4 25* 40Ma IDE HARD PPHVE- 


$136^16 


. $126 
. $248 


T1 MCnOLASER PS17, PS3S & MCROLASEFWL 1® LJPQRADE™ 

TtJSHiaA PAQELAS£Re2MB^«® UPGRADE_ 

UNISYS AP0210 2Ma UPGRADE______ 


. $l36r$218 
. $128 


fB 4 TimY*F 0 imiPo 


Nr®R 2064 25' SOMS IDE HARD DRIVE. 

NNER 2064 25' BOMB IDE HARD DRIVE_ 

N^ER 3204 ar 212MG IDE HARD DFWE. 

SHIBA102124 2F 130M6 IDE HARD OFIVE.. 


BATTERY-POWERED 2DMB EXTERNAL VCD..^ 
BATTERY-POV^RED 40® EXTEfMAL ICXL- 
BATreTY-POWB^D 80MB EXTEIIMAL NDQ.... 
^TTERThPOWEFED 80® EXTEmAL 


3.5" EXTERNAL 
FLOPPY DRIVE 
FOR 

COfllPQAOD 
COll^PANJQN 
SHARP PC^320 
TEXAS 

INSTRUMENTS 

TIWI^OOD 

$198 

(while' supplier tiiSTi 


NEW! 

m fAB HARO 
DRIVE UPGRADE 
FOR 

GRID 1720 
PANASONIC Cf^270 
TANDY 2aiOHD 

$648 


SHARP POE220 

T1 TRAVELMATE 

TM200a 

CDMPLJADO 

COMPANION 

MEMORY 

UPGRADE 

1 MB...$g 8 

2MB,„$188 


NEW! 

40 MB HARD 
DRIVE UPGRADE 
FOR 

SHARP pceza) 

TT TRAVELMATE 
TM2D00 
COfJiPOADO 
COMPANION 

$548 


SE 

HABLA 

ESPANOL 

tPTegijnie pof Hertoi'f 





miht 


iv ‘ 

- . . ..V ■ rf 

;ote-a-lap 

"experts in portable intelligence" 

550 PILGRIM DRIVE. STE. #F 
FOSTER CITY, CA 94404 
PHONE: (415)578-1901 FAX: (415)578-1914 


TERMS AND CONDITIONS: 

ALL SALES FINAL ALL REFUSED SHIPN£NTS AND PHE-APPFiaVED RETUFINS ARE SUaiECT 
TO A 25% FE-STOCKING FEE. PFOCES ARE SUBJECTTO CHANGE WITHOUT NOTICE, AND 
REFLECT A 2% CASH OISOOUNT ADD2% R3R VISWMC WECl€CK FC3R5TDLEN CREDIT 
CREDIT CARDS, AND ShttP ONLY TD CARDHOLDERS BnjJNG ADDRESS WHCH IS VERIFIED. 
PRCRTDSHIPMaSTT WARRANW ON hB^ICHAIOSE^BCCEFrMEICRY UPGRADES. IS THRU 
ORIGINAL MANUFACTURER OALY, UPCESS OTFCRWISE STATED ON OUR INVOICE DEFECPVE 
MEMORY UPGRADES ARE R0»LACB? WLTHN 2 BUSINESS DAYS AFTER REOePT BY US. ALL 
PERSONAL AhD COI®AIVf CH8C^ MUST CLEAR PnOR TO OF IVERCHANOISB. 

WE ACCEPT PURCHASE ORCS^ FROM CREirr^WORIHY INSTITUTIONS ON A r®r 16 BASIS 


'r . 



WE ARE NOT OPEN ON WEEKENDS- PLEASE DO NOT CALL, 


Cirel* 296 on Inquiry Card. 


MAY1992 *BYTE 307 



































































































































































Let a Quatech Sales Engineer 
show you the value of quality, 
service and support. 


COMMUNICATION 


WHEN 
YOU NEED 
SOLUTIONS, 
NOT JUST 
ANOTHER 
BOARD! 


Quatech produces a full line of serial and parallel adapters for PS/2, 
PC-XT, AT and compatible systems available in RS-232, RS’422, 
RS-485 and Current Loop. Selectable addresses and interrupt 
capabilities are featured in our multi-port/user, SDLC, HDLC, and 
X.25 adapters. Software and 16550 UARTS are available. 

DATA ACQUISITION 

Quatech has developed a full line of data acquisition products for the 
IBM AT and compatibles. These high performance, low cost boards 
provide analog-to-digital, digital-to-analog, and digital input/output 
functions. A/D and D/A converters are equipped with 8,12, or 16 bit 
resolution, and sampling rates up to 1 MHz. 

1-800-553-1170 



G]l QUATECH 



Made 

in 

U.S.A. 


Corporate office; (216) 434-3154, FAX (216) 434-1409. 662 Wolf Ledges 
Pkwy, Akron, OH 44311 U.S.A. International: Australia/Interworld Elec¬ 
tronics 03-563-7066, Canada (Western)/lnterworld VCR 604-984-4171, 

England/Diamond Point International 634-722-390, Finland/Lab Hitech 
OY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/ 
RCM Ltd. 972-03-5447885, ltaty/N.C.S. Computer Italia 0331 / 770-016, Netherlands/ACAL Auriema 040-816565 
Korea/Som Boo Enterprise Co. 02-678-7457. IBM PC-)Cr, AT and PS/2 are registered trademarks of IBM Corp. 
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BVTE 

BUYER'S 

GUIDE 

• 

• Your direct source for buying 
software, hardware and accessories 
from knowledgeable and 
‘ • . service-oriented dealers. 




Mail Order 

The latest offerings from vendors 
supplying products of all leading manufacturers 
at extremely competitive prices. 

Hardware/Software Showcase 
This new, categorized four-color display section 
makes it easy to find Hardware and Software products 
from a wide variety of manufacturers and suppliers. 

Buyer's Mart 

From Accessories to Laptops to Word Processors, 
you can easily find the dealers you are looking 
for in this directory of products and services. 
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CyberResearch System of the Month Features RTI DAS from Analog Devices 





~I5 MQl 


[0799 


Arnet Intelligent Serial Boards 


CyberResearch Ma 


PC Systems Handbook 

for Scientists & Engineers 


ules, these boards can be used for the broadest 
possible range of data acquisition appiicatiofis. 

CyberResearch 
has now made 
this top-of-the-line 
product afford¬ 
able for every¬ 
one. By bundling 
an RTI ei5A 
together with 
Labtech Note¬ 
book software at 
one low price, 
we've saved LabtBch Not&book 

over $500 and 

made it possible for you to afford the very best, 


Each combi nation package contains: 


Are you tired of using Lotus 
to create soier^tific plots? 
Now EasyFlot II helps 
you create complex graphs 
and detailed 3-D plots from 
your data Easy-to-use 
Easy Plot II is completely 
menu-driven. Analysis func“ 
tions, unlimited display op¬ 
tions and journal-quality 
oulpul make this the pack¬ 
age of choice Makes a 
perfect companion to our 
Labtech Notebook data 
acquisition software, 

if IPS 215 EasyPlot II Scientific Plotting and Graphing Software,...$34B 

fSPS 215 EasyPlot II Software [SAVE S50 when purchased wHtr Labtech Notebook).,. $299 


Guarantee Valid Data 
with Signal Conditioning Modules 

Signal conditioning modules serve several purposes; 
they protect your computer, isolate your signal of 
interes! from noise, amplify low-level signals, and 
provide power and excitation to transducers. 

One name is virtually synonymous with signal con¬ 
ditioning: Analog Devices And CyberResearch 
is your Analog [devices distributor carrying every 
signal conditioning line: the versatile 3B series, 
the low-cost 5B series, and the new, intelligent 6B 
series with on-board A/D conversion. 

Call to receive additional information. 


Circle 300 on Inquiry Cord 




LabWindows 2.0 Instrumentation Saftware 


t^ave you wanted to enjoy the many 
benefits of configuring your own 
PC-based Data Acquisition or Instru¬ 
mentation system, but didn't know 
w here to begin? The PC Systems 
Handbook will lead you ever^ step 
of the way, explaining all aspects 
of systems conrigurailon with easy- 
to understand text and clearly 
documented diagrams, A detailed 
glossary and two dozen "Tech 
Notes" help you understand the 
terminology. Our new 1992 Edition will be expanded to 
196 pages with a hard spine, making it suitable as a perma- 
nenr addirion to your bookshelf. And there is absolutely 
no charge for this invaluable reference book delivered 
within ihe United States. A handling charge is required for 
Handbooks sent overseas. Please call or Fax for information. 


Topics CovOFBii fncfiids: 

• Industrial Rack^Mounl PC's — AT, 60336, & New 60486 Models 

• Real-Time Dolo Acquisitian, Analysis, & Ffocess Conlrol Software 

• PC Plog-in Boards for Ana log/Digital, Digital/Anolog, & Digital 1/0 

• Connect your PC to Test Instrurtientotfon with IEEE*468, RS-232, RS-422 

• Stepping and Servo Motor Control with your Personal Computer 


Package indudes Labtech Notebook 

The RTI series of data acquisition boards were de¬ 
signed by Analog Devices with industrial users in 
mind. With the lowest MTBF in the industry, these 
are the boards to chose when reliablii^ is critical. 
Designed from the outset to be compatible with the 
full line of Analog Devices' signal conditioning mod¬ 


*RTI 815A DAS board configured for 32 S E. or 
16 Diff analog input channels’-with 50 KHz A/D 
conversion rate. 2 analog output (D/A) channels, 
16 Digital I/O and 3 Counter/Timer I/O. 

• Labtech Notebook menu-driven software with 
new IconView diagramming user interface and 
drivers for the RTI 815A board. 

jifRTI S15LN RTI DAS Combination Package. $1995 


With LabWindows 2.0 you gel the best Of both worlds: the ease-of-use of 
a menu-driven package combined with the flexibility possible only when you 
write your own code. The menu Interface takes you through the process of 

configuring the data acquisition, 
analysis, & display portions of 
your system. It then com- 


pitea your setup mro C or 
QuickBA$tC code. This is 

the easiest way to create data 
acquisition & analysis programs! 
miShn LabWindows 2,0 

Software System.......... S6S5 

#HIS474 LabWindows ZO 

Advanced Analysis Library.$895 

mis m LabWindows 2,0 
AcqulsitiDn + Analysis (both) .$1495 
Cird* 302 on Inquiry Card. 




EasyPlot II Scientific Graphing Software 


This Cambinstion Tutorial/Catalog 
lacludes Many Examples of PC-based 
Scientific & Engineering Systems 


CIrdw 301 on Inquiry Card 


Notice to international Customers 


You can buy direct from CyberResearch and save 60% or morel 
A majority of the leading brands of PC-based engineering products 
are available for export from CyberResearch at the same low 
prices as those enjoyed by our customers in the United States. 

Due to contractual restrictions, products from some manufacturers 
are not available for export to certain countries. 

Please fax a request for quotation listing brand and/or performance 
requirements, and well fax back a prompt response. 


Voyr PC Is no longer limited to 21. m m \ 

serial ports I Multi-port serial 
boards from Amel let your PC —» 
support up to 66 serial ports. AH 
Arnet boards come complete with 

DOS Driver Software and an external ^ y. 

25-pEn "D" connector box, 

• Intelligent units offer on-board micro¬ 
processor and dual-ported RAM. 

• Free driver software lets DOS 
recognize up to 66 COM: ports. 

• Rook-Solid' Lifetime Warranty 

• Surge B leek'' on all ports protects your PC from killer voltage spikes. 

OTMH 104 ^-Port IntelfigentSerlal Board ....$595 

^CaMH 10B 8-Port Intelligent Serial Board .......$995 

#G0IIIIH 11B ie-P{jr1 Intelligent Serial Board..........Si895 
































































Elma Rack-Mount Keyboaitls 

If you use a standard keyboafd with your rack¬ 
mounted system, you know what a nuisance and 
a hazard it can be, These new industrial key¬ 
boards are designed to fit easily into any ElA 19" 
rack. Rugged and reliable, these keyboards are 
nnade in the U.S.A. by a Swiss company and 
demonstrate classic Swiss craftsmanship, 

• Full 101-key layout. 

• FulJ-travel construction with excellent tactile 
feel for touch-typing. 

• OJX 3010 Keyboard Is set In a drawer (not shown), 

• OIX GD10 keyboard slides out w/a locking door 

• Occupies only 1 rack space (1.75" high). 

#0IX SRI D Rack-Mount Kaybd — 24" D Rack. ..SZ9S 
#01X6010 Rack Mou nt I ndu stria I Key boar 1.... .S30S 


Redlake TapeCaster 
VGA to Video Converter 

Redlake's TapeCaster converts VGA screen 
output to video for applications such as animation 
and creating training tapes. The TapeCaster is 
extremely easy to use: no base addresses, no 
interrupts, no software — just plug and play. 

• True, precise NTSC or PAL video timing. 

• Simultaneous VGA and video display. 

• Composite Video & Y-C (SuperVHS) output for 
use with equipment ranging from an inexpensive 
VCR to broadcast-quality professional video. 

#fiTSC 210 TapeCaster - NTSC Video Output..S7S0 

#PAL ZDD TapeCaster - PAL tEumpe) Video Out. ...$750 
#NT5lt 100 NTSC Video Digitizer w/software. S1II50 


CompuScope 250 from Gage Applied Sciences 

is a family of high quality 100 MegaSPS PC/XT- 
compatlble Data Acquisition Cards with advanced 
oscilloscope software. Features include: 

• IDOMFIz sampling on one channel or 50MHz 
simultaneous sampling on two channels 

• 8-bit resolution 

• 50 MHz bandwidth 

• 32 or 126-KlloSyte memory buffer 

• Programmable gains 

• Store and load setups and signals 

• Drivers available in C. Pascal and Basic. 

^OSO 250L 100 MHz GompuScope 250 Ute....S27S0 

^OSO 2SIF32 100 MHz Scope w/32K Buffer.$3495 

#I!SD ZSO-IZi 100 MHz Scope W/12BK Buffer ..„.S3«9S 

Orel* 303 Oil rnqutry Card* 


Configuration/System Operations .■ wavatorms 

4111.., Jiui,. 11. .,J Ui Jiu iiiL Oisptair 

' '^^1 ..Draw graph 

^ M ' Overlay graph 
' KY graph 
9 ■ Axis plot 
Watarfall pIdI 
Scroll from 

ii 9 mamorv or disk 

111^1^9 5raph labels 

- input/output 

L ^ ^ H Create data table 

^FilBoperatI qOB 
ons \ Selfici screen area / PCX file PO 

Date rran Ipulations Setect axis style 

\Q — All these features for a remarkably tow price;..$395 

Circle 304 on Inquiry Cord. 


Acquisition 

A/D acquisltten 
D/A output 
Digital I/O 
SI rip cha rt 
PID 
An) to file 


Sat colors 


New A/D boards from Advantech 
have made data acquisition more 
affordable. Despite their low cost, 
these boards have not sacrificed 
performance or advanced capa¬ 
bilities. Our complete packages 
give you everything to set up your 
PC as a data acquisition station. 

* 16 Single-Ended Analog Input Channels and 2 Analog Output Channels, 

• Up to 30,000 Samples Per Second with i2-blt Resolution, 

*16 Digital Input Lines and 16 Digital Output Lines 

mi 01 2 30 KHz, 16-Channsl, Low-Cost A/D Board w/ BASIC SW Drivers.$3S5 

jjipCL 0126 PCL 812 with Software-Programmable Gain Levels.....$495 

#PCL liar Package of PCL 812, Labtech Notebook SW & Terminal Panel ..,...$1295 
mi OlZfilT Package of PCL 812G, Labtech Notebook SW & Terminal Panel. $1395 

Circift 305 on Inquiry Cord. 


$ave with PC1012 Gmnplete Packages! 


^ These are the toughest PC's available 

^^^^H9n8RmMP|H9 anywhere. Each unit Includes such 
MW features as: A heavy steel chassis to 
eliminate EMI/RFI problems, a 12-slot 
passive backplane, a single-board CPU 
^9111 II 7 which protects system components 

shock and vibration, and a protec- 
111111 i 1 oovef the disk drive open ing, 

I Additional protective features include 

a shock-isolated mounting panel for a 
QD4M at Hew Low ^Ice ^ ^ drive, an Industrial-quality 

power supply to provide line filtering 

with surge suppression , and dual fans to pull air through a modacrylic filter. 

#IPC 286-16 Industrial Hack-NlDunt 16MHz 802B6 Computer ... $2695 

#IPe 386-25S Industrial Back-Mount 25 MHz &0386SK Compuler,. ...$2995 

#IPC 386-33 Industrial Rack-Mount 33 MHz B03B6 Computer . $3695 

#IPC 486-33 Industrial ftack-M ount 33 M Hz 80406 Computer .$4495 


Yoduct Showcase 

PC Products for Scientists & Engineers 


When you need PC<compatible equipment for science and en¬ 
gineering. there's only one name to think of: CyberResearch. 
We offer the largest selection of hardware and software for data 
acquisition, instrumentahon, communications* motion control, 
etc. We stock all your best*known suppliers like those featured 
on these pages and many more. 

FREE Application Engineering 

At CyberResearch we have no salespeople* Our engineers have 
one priority: to help you find the best technical solution to your 
problems. Calling our Applications Hotline is like having your 
own free consultant. Call and let our experience work tor you. 

lOOVr Satisfaction Guarantee 

You can order from CyberResearch with confidence. If you are 
not completely satisfied with your purchase* simply call our toll- 
free hotline within 30 days of receiving the item. A friendly 
customer service technician will arrange for a full refund, 
replacement exchange, or credit. No Problem. No Hassle. 


We accept Purchase Orders from: 
« Government Agencies 

• Fortune 500 companies 

• Universities & hospital 


Others may prepay by ^ 
check or credit card. We 
also will ship COD with jd 

S a company check. 

b ©1992 CvberResfirck Inc. 


Mailing Address: t 
P. 0. Box 9565 I 
New Haven, CT 08535 






























































Constantly swapping diskettes? 
You need Merrittls RASTIIACK! 


Constantly swapping disks? 
Losing diskettes under papers 
on your desk or in a drawer? 
Disorganized? You need 
FASTRACK, Merritt^ highly effi¬ 
cient diskette organizer. 

FASTRACK attaches to your 
monitor or CPU with a clever, 
interlocking 
clip, making 
each modular 
unit move- 
able for desk¬ 
top use. 

Now you 
can have fingertip access to all 
those frequently used diskettes. 
FASTRACK's unique design 
allows modules to be "chained" 
together to extend capacity and 
convenience. 

A very handy organizer, a 
welcome gift. 





FASTRACK” 



Circta 190 on Inquiry Card (RESELLERS; 191). 
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Compuicilwid 

EXPRESS 



WHOLE 

EARTH 

ACCESS 


Merritt Computer Products, fnc.; 5565 Red Bird Center Dr„ Ste 150; Dallas, TX 75237; TeL 214/339-0753; Fax 214/339-1313. 














POWER to SHARE 

with Printer Sharing Solutions 
from Buffalo Products 

Now your work group can share expensive printing equipment. Each member 
of your team can have access to the maximum printing power of the whoie 
group. Using Buffalo Products peripheral sharing devices, each PC can be 
connected to all of your output devices. Expensive, high-powered peripherals 
{like high performance laser printers and plotters) can be shared by everyone. 



Advanced Features + High Quality + Low Cost = industry Leader 



Model 

Ports 

PCs/ 

Printers 

Memory 

Available 

Priced 

From 

SL 

6 Ser/4Par 

Any 

Combination 

256KB-4MB 

$495 

SLP 

8 Par/2 Ser 

Any 

Combination 

256KB-4MB 

$495 

HXS 

4 Serial 

Any 

Combination 

256KB-16MB 

$295 

HXM 

2 Ser/ 2 Par 

Any 

Combination 

256KB-16MB 

$295 

HWP 

5 Parallel 

3/2, 4/1 

256KB-16MB 

$295 

HXP 

4 Parallel 

2/2, 3/1 

256KB-16MB 

$245 

HCP 

2 Parallel 

1/1 

256KB-16MB 

$225 

AS31 

4 Parallel 

3/1 

None 

$175 

AS41 

5 Parallel 

4/1 

None 

$195 

AS81S 

9 Ser/1 Par 

8/1 

None 

S79 


Buffalo Box Features: 

Pop-up Menu & Windows Option 
Easy Installation & Use 
Rapid Data Transfer 
User Upgradable Memory 
Reliable Automatic Switching 
No PC RAM Memory Required 
Toll-Free Application Consulting 
Toll-Free Technical Support 
45-Day Money-Back Guarantee 

BUfMLO 

US and Canada Toll-Free 

( 800 ) 345-2356 

FAX (503) 585-4505 
Buffalo Products, Inc. 

2805 19th St. SE, Salem, OR 97302-1520 


Circla 399 on Inquiry Card. 
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Why Choose SCSI ? 

5 Good Redsojis 

• Handles up to 7 devices^G flopp 
w/one controller 

• Supports CD-ROMs, Tape, DATs, 
Scanners and more 


• Bus Mastering l/O 


Bare 

$399 

609 

899 

1449 


2.6°® DAT 

APSArchive $1899 

26 GS Compress/on DAT 

APSArchive / 1499 

De^k top and Panabie Sftt rs^ 

TEAC155 599 

A bo ve induda ^ytos^iu^ / 

Wang DAT/g 17i99 


Maxtor 


Micronlcs 


MB 

Inti 

Extl 

Motherboards 


120 

$359 

$439 

386SX 

I5AZ5 

$259 

213 

579 

679 

386DX 

JSA 25 

419 

340 

999 

1099 

386Dk 

ISAl63/Qiche 

569 

535 

1549 

1649 

I' 486DX'' 

IL 1 

„.ISA/»/Cach6 

999 

760 

f 

1649 

1799 

^ 486DX 

1 

EIS/^3/Cache 

1549 


Toshiba 

CD ROM 
3301B 


$579 




y tnoney-l 


* iO-Day M<^Y“Back Guarantee * All products carr/a 10-y 
guarantee. YtiS^risk In the transaction is the cost of shipping, 

■ Disk-for-Disifelepiacement Warranty • Quarturn, Maxtor, Syquest ard^chive 
drives carry a^mp-year "parts G labor" dlsk-for-disk replacemeni-^rranty. 
WREN, Teac, WM^AT, Micronlcs products and Syqucs! Cartridges carry a one- 
year >arts 0 labialsk-for-d3sk (board-for-board) replacement warranty. 


We Recommend 
Adapted^ Conifolfers! 

SCSI Kits avaSJable ONLY vy/Drive Purchase 

Please Call for Prices 

SomeKit|:tniiy not be avalfable with all models 
Mounting Hardware 6 Cabli^ Included • AM mtd Drives include rails. 


extenders and data cables reqi^fl tor standard 
populated but without RAM 
• Toll-Free Technical Supi 
Monday thru Friday, Central 5^ . 

■ Prices fi Speciflcadous Sul^fectii 


nrm. Board products are 

Toll-Free Techrifca] Support, 9ain to 7pm 
Time. As ofterFor for as long as you need. 
Change Wldto^ii Notice * 


* Use "Workstation" Quality (and ^ 
Performance) Peripherals ^ 

• Works w/MFM, ST-506, ESDI Drive 
Controllers and IDEjControllers 


Quantum SyQuest 


MB 

INTL 

EXTL 

Model 

52 

$229 

$299 

5Q-555 

105 

339 

429 

SQ-5110 

120 

449 

539 

Duel (exti44) 

240 

699 

789 

Dual (ext 88) 


M-F 7AM-9PM CST SAT 10AM-4PM CST 

Visa/MC, Discover No Surcha^^ AMEX^cepted 

International-. 1-816 478-8)00 FAXi l-8!6 478-4596 (24 Hrs) Toll ^00-897-545 Toll Free Australia: 0014-800-125-875 

Alliance Peripheral Systems. 2900 S. 29f Hwy., lndej^ndence. MO 64057 







Featuring the new Profex 386SX- 
25MHz. It's going to save your 
valuable desk space and of course 
your money too. 



s ana 
Value 


80386SX-25MHZ CPU 

Optional 80387SX math co-processor 

2MB memory on board 

1.44MB 3.5* and 1.2MB 5.25“ floppy drive 

40MB 3.5* IDE hard drive 

2 serial, 1 parallel, 1 game ports 

512KB VGA controller on-board, expandable to 

IMB, resolution 1024 x 768 

Super VGA monitor, 1024 x 768, dot pitch .28 

101-key enhanced keyboard 

MS DOS 5.0 

One year on-site warranty 


80386SX-16 $965 


BEST COMPONENTS 


E 


nly the finest, proven and tested compo- 
ents are used to build the Profex system. 


TESTED, TESTED AND TESTED 


f /e build our own computer systems, and we 
re more than glad to customize your specific 
eeds. To maintain exceptionally high stan- 
ards, all systems are burnt-in for 48 hours, 
very single details are carefully monitored. 



COMMITTED TO SERVE YOU 


)ur commitment to you doesn't end with a 
hale. At all times, we are here to support 
^ou. Just call our toll free line, and profes¬ 
sional technicians are here to help. All Profex 
system is backed by one year manufacturer 
^^arranty and free first year on-site warranty 


service. 


YOUR SATISFACTION IS GUARANTEED 


To further our commitment to customer 
iatisfaction. Profex offers a 30-day money 
ack guarantee. If you are not satisfied with 
be product for any reason within 30 days, 
ust return it to us for a full refund on the 
;ystem price. 



LANWISE INC. 


736 SDMSON AfNUE. INDUSHTT. CA 9i745 
TEL MX 616-^-130« 


<\i bnand ^ pnoduct names are trademarks or rogistened trademarks dE 1 
espectrve owners. Prk^ and spec subject to change without notice. 


PROFEX 486-33 $2^0 


S04S6-33MHZ CPU 
Built-in 80387 m^th co-processor 
64 K cache memory 
4MB memory on board, expandable 
to 32MB 

144MB 3.5" and 1.2MB 5.25" 
floppy drive 

210MB 3.5" IDE hard drive 
2 serial, 1 paraUel, 1 game ports 
Super VGA controller with 1MB 
RAM, resolution 1024 x 768 
Non-Interlaced Super VGA monitor, 
1024 X 768. dot pitch .28 
Standard tower case with 250W 
power supply 

lOi-key enhanced keyboard 
MS DOS, MS Windows with 
Mouse 

One year on-site warranty 


PROFEX 386-33 $t669 


• 80386-33MHZ CPU 

• Optional 80387 math co-processor 

• 64K cache memory 

• 4MB memory on board, expandable 
to 32MB. 

• 144MB 3.5* and 1.2MB 5.25" 
floppy drive 

• 124 MB 3.5* IDE hard drive 

• 2 serial, 1 parallel, 1 game ports 
^ Super VGA controler with 1MB 

RAM, resolution 1024 x 768 

• Non-Interlaced Super VGA monitorj 
1024 X 768, dot pitch .28 

• Mid tower or Desktop case with 
220W power supply 

• 101-key enhanced keyboard 

• MS DOS, MS Windows with 
Mouse 

■ One year on-site warranty 


80386-25 $1580 
80386-40 $1699 


ORDERING HOTLINE; 


1 - 800 - 969-6688 


No Surcharge 
on Credit 
Cards 


Hours: Mon.-Fri. 8:30 a.m. ^ 6:30 D-ib. Pacific Tima 


Circiv 210 on Inquiiv Card. 


































CONTROL UP TO 96 PC 


rPILE SERVERS WITH 1 KEYBOARD^ 
AND MONITOR USING... 

COMMANDER 







• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• NO external power 

. Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot^" Feature 
boots attached 
computers without 
operator intervention 

• Shows PC power status 


• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 


• Mounting kit available 
for 19" and 2a" rack 
installation 




• PS/2 Mouse support 
available 


Dealer program Available 

Cybex corporation 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 554-0011 
^ Fax (205) 534-0010 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines Corp. 
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FOR THE BEST 
PRICE. SERVICE 
&StimRT 
CALI; 

800/99M040 


EDITORS 

CHOICE 


A RECOGNIZED LEADER! 


Quantum 


(^Seagate 

IMPRIMIS 


10S0MBST4120ON 
15ms 5.25" FH ^ 
Bare Drive Kit $2099 
16 Bit Krt $2249 


106MB ST3120Ajn 
18ms 3.5" 1"H ^ 
Bare Drive Kit $319 
8 Sit Kit $349 
16 Bit Kit $379 

130MB ST3144A^ 
16ms 3,5" 1"H ^ 
Bare Drive Kit $359 
16 Bit Kit $379 

210MB 8712394^ 
15ms 3,5" HH ^ 
Bare Drive Kit $599 
16 Bit Kit $619 


HDi SALES; 602/350-1128 
FAX 602/350-1150 

NATIONAL ACCOUNTS 
Purchase Orders 
800/9988014 
FAX 602/350-1180 

intemationai; 602/350-1144 
FAX 602/350-1188 

APO/iTO; 602/350-1145 

Order Status; 800/729-4490 


52MB 0ULPS52A 
17ms 3.5" i"H ^ 
Bare Drive Kit $209 
16 Bit Kit $229 

105MB QULFS105A 
17ms 3,5" 1"H ^ 
Bare Drive Kit $349 
16 Bit Kit $369 

210MB QUPR0210A^Rf 
15ms 3.5" HH 
Bare Drive Kit $649 
16 Bit Kit $669 




520MB M2624Sa 6S1 
12ms 3.5" 1"H 
Bare Drive Kit $1199 
16 Bit Kit $1395 


40MB CP3000 
25ms 3.5" 1"H ^ 
Bare Drive Kit $189 
8 Bit Kit $219 
16 Bit Kit $199 

120MBCP30104 ^ 
16ms 3.5" 1"H ^ 
Bare Driw Kit $379 
8 Bit Kit $419 
16 Bt Kit $399 

209MB CP3204 JIW 
16ms 3.5" HH 
Bare Drive Kit $609 
16 Bt Kit $629 


lOSMB SA3101A 
16ms 3,5" 1"H 
Bare Drive Kit : 
8 Bit Kit 1 

16 Bit Kit 1 

120MB SA3062A 
16ms 3.5" 1"H 
Bare Drive Kit i 
8 Bit Kit i 

16 Bit Kit ! 


513MB r42e24T 
12ms 3,5" HH 
Bare Drive Kit $1199 
16 Bit Kit $1295 


'iTOTO^FsOBmAKGB 
for VKA, MC «r Discovcirt 


MICROPOLIS 


Rlcefi and en/aioblltty aubfoct to 
ctiange v^tthout nottee. Ai Hems 
NBAT. accepted ftom qi^aifled 
bi 4 ai&Net 20. APO/TPO onfem add 
$13 shWng. 30 Ouanontoe & 
1-Yaar Rsplaoement Poilcy two 
some iosuMXpi ri- ^nppvtg is noi 


340MB 

MC1664 
15ms 5.25" HH 
Bare Drive Kit $1099 
16 Bit Kit $1199 


1034MB <aggfc 

HS MC1598 
14ms 5.25" FH 
Bare Drive Kit $2199 
16 Bit Kit $2299 


120MB MX7120Aaffi 
15ms 3.5" 1"H 
Bare Drive Kit $389 
8 Bit Kit $429 

16 Bit Kit $399 

210MB MX213A tfRfS 
15ms 3.5" HH 
Bare Drive Kit $599 
8 Bit Kit $629 

16 Bit Kit _ $629 


ADD 1MB RAM 
AS LOW AS $39 

1MB x9 sons $49 
1M6 x8 80ns $39 

Add S2 f« SIP 

MEMORT FDR EVERY SYSTEM! 


660MB 

MC1568/1588 
16ms 5.25" FH 
Bare Drive Kit $1499 
16 Bit Kit $1699 


1354MB <383$ 

HS MC1528 
14ms 5,25" FH 
Bare Drive Kit $2699 
16 Bit Kit $2799 


&CP0M3 Internal E)ttema| 

TALON $299 N/A 
SONY $389 $509 
CHINON $399 $519 
TOSHIBA $599 $699 


COMPLETE INSTHUCTIONS - EVERYTHING YOU NEEDt 


lARD DRUyESInternational 


Aitt»thtT 

Insigiil 

Company 


PURCHASE ORI^RS/NATiOHAL ACCOUNTS BM/BB&9014 


HARD DRIVES 


International 



■ 

H 

D!:or;tR 








































































Get A 

Our Three-Way 
Guarantee Just 
Got Better. 


I he Lodestar Three-Way 
Personcd 

Guarantee has always 
been one of the induirtry's 
most comprehensive . But 
how it just got better. 
Introducing The LodeStar 
Five-Way Personal Guaran¬ 
tee. Now, every Lodestar 
system is covered five 
ways to insure your 
complete satisfaction. And 
that should take a lode off 
you mind. 


i MONEY BACK aUASANTEE. 

U you change jrour mind'-Jor ony 
your iodeSto 
system te ys irj origin^ aon^^on 
wifidn 50 days of your 
andweV letmd yoKtf mcmey. 

9 FftEBUFETIME 
. . TECHNICAL SUPPOHt 

For as long m you Qwn youi: ^f^m, 
^m'U 0ve yoii FAST, Fl^urUkalted 
ted;udcdl advice mdgiMan 
OUT expei^ stafi This includes any 
support ne&dod to upgrade ormddify 
your system, 



J 


m£UF£m£ 

LABOR SUPPORL 

Although you wiU prdbotjiy never 
need it for as as you own your 
system, if will he protected iry our 
IW% labor waria^ 

yi fm 2-YEAR 
N PARTS WARRAitm 

F 0 I a fuU two Y 0 :n^ after pmchase, 
your LcrfeSfor oomputeir will 
ered hy our 1 £30ports wmrqnfy, 
with fast turn xnound on an yTeplace- 
ments. 

FREEPYEAB 
ON-SiTESERVfCE.. 

For a fun one year after purciiaso. 
you'll fidyi3 the added security ot our 


Moduless Upgradeables 


Carry A 
Lode In 


Greater 
The Future 



f osy and inexpensive upgrades ore 
built right into your LodeStar Stcallex 
computer. Unlike conventionol modular 
upgradeable systems from other Com¬ 
panies, you can upgrade youi LodeStar 
Slarflex system at a fraction of the cost¬ 
all the way from 386DX to 486SX or 
486DX, at any clock speed. 

Thanks to oui unique non-proprietary 
Moduless Upgrade design, LodeStar 
Storflex systems can be upgraded by 
simply plugging in the new chip and 
oscillator that comes in their inexpensive 
upgrade kit. Another bright idea from 
LodeStai-If s just that simple I 

f very LodeStar computer is fuliy looded 
with value. This includes unsurpassed 
quality throughout. To make certain of 
this, every system is individually pre¬ 
tested and bumed-in for 72 hours prior to 
shipment. And of course, we stand be¬ 
hind out quality with oui comprehensive 
Five-Way Personal Guarantee. You will 
see this quality oE the way from our 
StarView SVGA Non-Interlaced Monitors 
with flicker-free image. to our own StaiKey 
extended keyboards. And we pack in 
even extra value by pre-loading MS DOS 
5.0 8c Windows 3.0, as well as aHi-Res 400 
DPI serial mouse on every system. And 
our systems can be upgraded to include 
optional cache. RAM, more hard disk 
capacity, larger monitor, and a host of 
other enhancements you may require. 
Add it all together - stellar performance, 
brilliant quality, and guarantee that out¬ 
shines all others - and you've got LodeStar . 








LodeStat384-40C 


$1729 


AJ® 803&6/40 Ptooeaor 
64KCdche RAM (Qcpandafale to 25aK} 
4MB RAM (Eipandobto to 32ME>a0m 
125 MB IDE Hold Drive w/Cdcha 
Teac 1.2MB 5.25^ 1.44MB 3,5' Drives 
1 MB SVGA ^tof>tote^lac^edCok^: cord 
14' Slorview 1024 KI SVGA Monitor 
fVBA Sto for 72 Hz Flicker-Free DMoy) 
2 Serial. 1 parallel. & 1 Gome Pert 
MS DOS 5,0 & MS Wtoctow 3.0 W/Mmual 
Starkey 102 Keyboard 
Hl-Res Serial Mouse 
Desktop CPU oose CVeitkals cpltondl) 


StarFlex 386-40 Cache 

Upgradable Series 


$1829 

Upgiodablslo 486SX-20.486-33/30. 


Lodestar 386SX-25 


$1199 


Mtol/AMD 803B6SX 25 Ptooessor 
2MBRAM&42MB ItoidDrivew/Ctodie 
Teoc 1.2MB 5.2ff & L44MB 3.5- Drives 
1 MB SVGA Color oord 
14' StoVlew 1024 X 768 Colof Mmltor 
(VEA Sto tor 72 Hz Rlck^ Free Dfepto^ 
2Serinl. 1 pcnoHel. fic 1 Game Port 
MS DOS 6,0 & MS Windew 3.0 w/M<mual 
Starkey 102 Keyboard 
Hl-Res Serial Mouse 
Desktop CPU case CVerriadls opttorialj 


Lodestar 386SX-I4 


$1159 


Cirde 203 on Inquiry Card. 


Lodestar 386-330 


$1669 


Intel 90386/33 Processor 
64K Cdche HAM CEipcmdobto to 256K) 
4MB RAM (Expandable to 32MB) 6Ctos 
MB IDE Hard Drive w/Orite 
Teac 1,2MB 5.25" & 1.44MB 3.5* Drives 
1 MB SVGA Itori-toterlooed Color card 
14" SlorVtew 1024 N1 SVGA Mdrito 
CVESA Std for 72 Hz Plicker-FtoG 
2 Serkri. 1 parallel & 1 Gtome Pert 
MS IXB 5.0 St MS WltKtow 3.0 v^/Manuol 
Staricey 102 Keyboard 
Hl-Res Serial Mouse 
DesktcpCPUccES (Verneds optional) 


StarFlex 386-33 Cache 

Upgradable Series 


$1799 

Upgivdoiite b40 Mla8t4e4SX-20.48633/50 


Lodestar 486-50C 


$2579 


HiM 60486/50 PTooeaor w/ flK Intemal 
Cache fit Buflt-ln Motii Q^jcc^ssor 
2 X 32 Bit Lood Bos Eipaiiston Stots 
64K RAM (Eipandototo to ^ 
4MB RAM (Expondcibto to 32MB) 60m 
125 MB IDE Hard Drive w/Ctche 
Teac L2MB 5.25’& 1.44MB 3.5" Drives 
1 MB SVGA Nbrt-Inlerlaoed Color oord 
14' SlarVfew 1024 NI SVGA Monitor 
(VESA Std fcf 72 Hz Flldier-Free Di^lay) 
2Serial. I pomltel. & I GomeM 
MS DOS 5.0 & MS Window 3.0 w/Monudl 
Starkey 102 Keyboard 
Hi-Ries Serial Mouse 
Verttoal or desktop Case 

466.40 CADstalion 


$3859 


tMBRAM&ZlOMBHoidDOve 

irSVaACOiorMciijln. 

33 M LoodBtfcSVQA Cotoi Cold 
(W/1 MB RAM 8( Frovldo 3Z7U Cota) 


Lodestar 386-25 


$1529 


Ihtel 80386/25 Processor 
4MB RAM CExpondobto to 32MB) 6^ 
85 MB IDE Hold Drive w/Cdche 
Teac 1.2MB 5.25' & L44MB 3.5' Drives 
1 MB SVGA Ncn-tot 0 ilcK»d Cotor cord 
14* StarVtow 1024 NI SVGA Mbtiltor 
<Vm Sto for 72 Hz HidtM-Ree Dlspd^ 
25arial. 1 pccoM.&l Gome Fori 
MS DOS 5.0 8c MS WlTKtow 3.0 w/Monual 
Starkey 102 Keyboard 
Hl-Res Serial Mouse 


Desktop Cl^ case (Veritoois gpt^ 


StarFlex 386-25 Cache 

Upgradable Series 


$1699 


Lodestar 486-33C 


$2079 


Intei 80486/33 Processor w/ 8K Intemal 
Coche & Buit-tn IMh CCpocessor 
2 X 32 Bit Local Bus Exparision Slots 
64K Gciche RAM CBcpandfl^ 

4MB RAM (Expandable tp 32MB) 60ns 
125 MB IDE Hard Drive w/Cache 
Teoc 1.2MB 5.25* 8t 1.44MB 3.5* Drives 
I MB SVGA Non-Interlatced Color omd 
14' Starltof 1024 NI SVGA Monitor 
(VESA Sto (OT 72 Hz FlJdcer-Free Dlspi^ 

2 1 parallel. & 1 Game Port 

MS DOS 5.0 8f MS Window 3.0 w/Monuai 
Starkey 102 Keyboard 
Hi Res Serial Mouse 
Mid Vertical or De^cp Case 

486-33 WINstalion 


$2859 


8MBRAM&210MBHD. 

32 Bit Looil Bus SVGA Goto Cdid 
(1 MB RAM 8 e Provide 32,768 Qte) 


. - Warranty * 

''OneaithBm 
pus that cMeientiate . 

IpdeSiarfromitscompetitors 
^ is w^annnty mp- 

•port/'- ' 


64K Cache RAM (Expand^ to 256k) 
Upgradable to 33/40 Mhz ^ 486SX-20,46633/50, 


-Craftsmanship* 

" ciBrfully xmetamped sight 
that greefs ytoo wfien ^you 
open the cae with LodeSiats 
foWor/yQuddriThdvo fOfigrtf 
a mass of tan0edQabIesand 
jagged odges . ^ 


- Technical Support- 

■"As aiurthex test ott&cfmipal 
support. I detiberotely 
stroyed .., I then gave the 

system and a phone to on 
inexperienced friend. A 
Lodestar techniciari&mj^^^ 
tentlY tpok hef through the 

ffiocess:..../ 


- Prompt Response - 

" When / adlied with g gp^es- 
fion..... / WOE imm^'dt^y 
conneefed to a knowledge¬ 
able tschhician/ 


- Summary - 

^Thecoinbihdtrm of high p^- 
foiman aedowprice. and one 
year qJ free on-site services 
mokes iode^^tor 4B6 on of- 
tractive Jbtzy, ^ 


- ^uTcesr J992 


7 

kxi 

1 

eStar 

COMPUTER 


y J / , 

■, V -u 
/ J . 


/ f 


18539 Bast Gale Ave. :; 
City of Industry, ' 
California, 91748 / > 

Tel: 1.818.810 3818 / 

Tech Support: 
1.800.876.7569 : : O'; 

Fax; 1.818.810.5928 




GOVEI1WMEW.‘S<^OC>I5AKD^C^ 
PUI?QiA5EOrii5EIffi'wUCa^ ’.' , 

^3eclJicati£^au]bi^lpdMm^,vrttf^^ •. 
tiDa ^•ybarBortsWdiipktyqpp^ ' 

prpdrucK arUy ■ JVibney Ouordntte ttobg, 
iK!*/inciude - 

lukns mtjet be 

■ fouiy: detaila. r^cgiophy Ifi idt lllu^gtiQh 
only.' No HiFchsEige' <hi Vi^, MinEterGCird, ^ ■. ’ 
pbepWr- 

EVs{s3ins“ brdfis oi^ 

■optwoyed 'q^.' OciUforrsig wde'ins jadd-ft J /. -. 

,.-4% tax. All iz^GciUcf ndmcs.'tadidfflhii^ 

ai>d registered 

■ thph rt;^3H^y0<x}nipcpisS: Fter.fnpte,W^tl^ 

























































Monthly Specials!! 


MIC?0-L“ QQ/. 

ISA 486-50 CACHE (Symphony) 


■ Inlel B04as 50MHz Processor 

• AM^ BIOS, Synphony™ Chipsel, Dallas DS1 SB? real time 
clock (w/IO-yearwarranty) * Z56k Cache SRAM exp lo IMS 
■aMB RAM aOns expandable lo 32MB onboard 

■ 1 2MB A 1 44MB Roppy D^sK Drives (T^AO) 

■2lOMe, iSms, 64k Cache IDE HDD * IDE HD/FD Coniroller 

■ Diamond StealUilZSO Card. 1M0 VRAM.ia-bil VGA card, 

Hi Sierra color {up to 2B times Faster lhan slandard VGA) 

■ 14"$ uper M yI tiscen, 1024x766,non int ,0 2 Bdp. (Rel Isys-14 22} 
1 Parallel / 2 Serial Pods * Keylronlca 101 keyboard (USA} 


Sony CP01 

OPTION: Nar^BO SDSOI fTSGQi monitor - Bdd S73S/-IB95 
■ OPTION: Full Tower < IQ^bays, Z7BW P/S- add S75 


$2,035 


$1,645 


Socket for 


RE-14^) ^ 16-bil VGA Card with 1MB onboard 


I Deluxe Baby Case with 200W UL power sui 

■ Keylronics 101 Keybd (USA} - MS-DOS k 

■ MS-Windows 3.0 and MS cempalible mouse 

■ OPTIOM: 366-40 SVGAeyBtam -oddS45 

■ OPnOH: Mld-Towvr - add |60 


.6 bays 


$1,395 


$1,195 




We offer superior products, and the best values 
in the industry at unteatMe pnces/ 

Intelligent Choices 


IVIIC50-L'“ 

ISA 486-33 CACHE iSymphonyj 


■ tnlel d04SS-33MKz Processor - Upgradable lo 60MHz: 

Socket lor removabte crystal allows for CPU changes 

■AMI BIOS, SyrTfibony^"Chipsel, Dallas DS1267 real time 
clock(10yr warranty) * 4M8 RAM 70ns exp. lo 32MB onboard 
■64k Cacne SRAM expandable lo 1MB {Option; 2SBK cache 
add »6S) «1 2MB and 1.44MB Floppy Or^ Drives (TEAC) 

• 130MB. tSms, 64k Cache IDE HDD ■ IDE HD/FD Gontrolfor 

• SpeadStarPlus. 1Me,16-tpit VGA card. Hi Sierra color 

■ 14” Super Mulliscan,l024x766,non-inL,0.2Qdp,(Relisys-1422} 

• 1 Parallel / 2 Serial pods * Keylronics 101 Keyboard (USA) 

■ Mid Tower case {Heavy duty), 230W UL P/S A digital display 

■ MS-DOS 5.0 - MS-Windows 3 0 and MS ccmpaTible mouse 

■ OPTION: ZIOMB IDE HDD > add S235 

■ OPTION: Sony CPD-1304 monitor add ^ $26S 
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MIC^O-L'" 

386-33 CACHE ( 


Jpg rad 

removabla crystal allows for CPU changes 
■AMI BIOS, Symphony*'^ ChipseL Dallas DS1287 real-time 
clock (w/10year war^ranlyj 

■64k Cache SRAM exp to 1 MB onboard {Option: 256k 
Cache - add $65) " 4MB RAM 70ns exp lo 32MB onboard 

■ 130MB, 15ms IDE Hard Disk Drive ■ HDD/FDD coniroEfor 

■ 1.2 & 1.44MB FODsflEAC) ■ 1 Parallel / 2Seriai / Game ports 
14” Super Muili-scan, non int., 1024 x 768, 0 2Bdp (Relisys 

1422) ... “ .. ■ 



U U.J_Llli,litUl I I l .Jt-;A..L-| 

I rill 


You May Recognize 
Some of Our Customers. 


InleICorporalion U.C, Berkeley 

M. LT. Procter & Gamble 

PG a E Digil at E q u ipment Cotp. 

AT Si T ClemBen Unimsily 

N. A,5.A, Xerox Eastman Kodak 


U.S, fiaval Oeparlmenl S.W, Bell 
U,S, Marine Corps DuPont Exxon 
U,S. Army Washington Post 
U.S. Veterans Hospital Admin. C*r, 
Lawrence Livermore Laboratories 


* Tti« Iticai ineiae Logo a a 
imOfimark of Inlof CorFKKBtion 


Lockheed Missile Space Engineering ...and the fist goes on and on.. 


MIC^a-L." 

386-25 fSympii 


■ Intel B03B6-2SMHZ Pfocessof - Upgrades lo 33 MHe/40MHi; 
Socket for rerrxjvable crysEal allows for CPU changes 

■ AMI BIOS, Symphony ^"Chipset, Dallas DS12S7 real-lime 
ckJcWlOyr warranty) ■ 4MB RAM 70ns ewj. lo 32MB oriboard 

i BOMB, 1/ms IDE Hard Disk Drive * HDO/FOD controller 
i 1 2 & 1 44MB FDOetTEAC) ■ 1 Parallel/ 28eriel / iGame ports 
i 15-bil VGA Card wEin IMS onboard (TridenE) 

■ 14' Super VGA, 1024 x 768,0 28dp (Relisys-1420) 

i Deluxe Baby Case with 200W UL power supply ,6-bays 

■ Keylronics 101 Keybd (USA) ■ MS-DOS 5 0 

■ MS-Windows 3.0 and MS compalible mouse 

■ OPTION: 386-33 SVGA system -add $35 

■ OPTION: 386-40 SVGAsyelem -add IB5 

■ OPTION: Mid-Tower - add 160 


Standard System Features: 

['Unle$s speolifid dieremly m Spacals] 
m Motherboard - Intel CPU 
m 4MB 70hs RAM on-board 
■ Math co-processor socket 
m 1.2MB and 1 44 MB FD&iTeac) 

9 Dual IDE HDO/FOD controller 
9 2 serial/1 parallel/1 game ports 
• 101 Keylronics key board 
9 Desktop case w 200W UL i PS 

OPTIONS:.Mid-Towef add-$60 

...FuH-Towsf Bdd-$10Q 


MICRO‘L'^“ SYSTEMS: fPrlcai bslow do nol Includt HDD, motsHor / card) 

486-33 EISA w/$4k CMCfv {Mkronics MB) ... $tt945 

486~50 iSA w/256k C3ch» (MCi/Symphoitif) . .. . 

486~33 ISA ache (MCt/Symphony) upgradMbfm to SOMHz Mm$^,066 
486SX/30 w/64k emchm (Symphony) vpgrmdMbft to *,**$845 

386-33 ¥f/e4k each# , (Symphony} upgradabia to 40 MHZm . ..M*mM.$T5S 

386~2S (Symphony) upgrmdabta to 33MHz/40MHx ... ^^,,,$605 

386-SX20 or3d6-SX16 . .. .. $630/595 

MlCBO-L Notebook 388-SX-V20 vanda . smb ram, 4om6 hdd. 

1.44 FDD, IP >§ parts, 32 Gray scak VGA, .. $f485 


(Viic^a-L“ 

386-SX.'20svGA 


■ Inlet B0386 SX/20MHZ Proce^or ^ AMI BIOS 

■ 2MB RAM expandable to 6MB onboard 

■ 1 2 A 1 44MErFDDstTEAC) ‘ 1 Parallel/ 2Sertal /1 Game ports 

■ 40MB IDE Hard Disk Drive « HDD/FDD coniroller 

■ 16'bil VGA card with 512K onboard (Ricker Free} 

■ 14" SVGA Monilor. 1024 x 768, 0.28tkj {Retisya RE-1420) 

■ K^lronics 101 Keyboard (USA) * MS-DOS S.O 

■ MS Window 3.0 and MS compatible mouse 

• Deluxe Baby Case with 200Vv UL power supply ,6-bays 

■ OPllON: 3teSX-25 6^ Cache, 

SVGA ayatem - add |60 

• OPTION: 3e6SX-25 SVGA system - add 160 

OPTION: BOMB IDE HDD - add $95 


We otler compelitlve prices, superior products. 
CMSlomer support, and Ihe besi values in the mall 
order mdustrY. In addition, we offer: 

SO-day money-back guarantee for detectIve items, 
One-year Warrarrty {Labor & Pa its i 
» Prices fe1i9CT 3“* cash disccuni 

* Shipe^Fi^ rter^refurrdable en returned Hems. RNA X ta re{;utr»d. 

* Calilomia residents add 8 ''iS safes tai. 

* Allow Id werkirta days lor checks te cfear. 

p iS^pra-stccliingTQe an non-de1acliva returns. 

* Gavemnierit, UniveTsily A Fenune tUQO F.O.'s- Hei 30 add 3'i . 
» Opened sohware is nol reiumabfe. 

* We weiccma Inier national accounts, minlmutn order 5250, 

* APO s, fP0's,i Overseas orders welcomi, 

* Frkes subject to change wilhout rmtice. 

* All trademarks defend to Iheir respective caimpanics. 

*■ We are not rasponsjble lor typographic ii errors 


MOTHERBOARDS 


486-33 EISA 64K cachOi'Microncs....... S149S 

MICRO-1™ Symphony Spw: 

- $yiiiphqiiT|f Chpsal - CPU socked: acoepla 
486-33^ A 4668X20 
• AMIBI06& Wenek 4tg7 math-CG^rocffiscr 
» Up ID 32M8 SIMM RAM on board 
"• Hernovable crystal allows lor CPU changes 
^ UP to 1 MS d irad ntap cache 
' Dallas D512B7 reaMime dodi (lOy/warrandv) 

■ Seven tG-bn and Oris l-ba expansiosnsiois 

■ Baby i(;s board' 9.5in ict3in.) 

486-50 ISA 256K cache. Symphony $995 

486-33 AT 64K cache. Symphony.$645 

4$6-SX'20'64K cache. Symphony $415 
386-33/40 MK cache. Symphony,... $315/345 

386-25/33 Syn^hony.,...$245/265 

3B6-SX25 G 4ii cache .. $24 5 

386-5X20/16... $179/150 

205-16 .. $65 


MONITORS 


Hitachi CM-2085. VGA, 20* .. $1625 

1DEK VGA 5217(177522H2n .,..,.$965/2395 

Nanatj tr VGA tiK4i76a goBQj,,,....|1065 

Nanaoar VGA wei/ea T5$0i,..$1865 

Nanacf 20/* VGA tjsoxioja 9400i.$2065 

NEC 3fGX/4F&5FG .. $695/805/1435 

R«H$ys S Mul(scaR.iO?4i/fia HE-i42&....$205 
Relisys S Mu^scan.NUO^^iyel RB-1422$360 

S&ny SMulacan, CPD i60-iS.$995 

ViewSonic V6A/7 VGA.$375/1245 

ATI UlliaGnphicVGAiMS.. $535 

Diatnond sieakh im, iMB VRAM,.$290 

Orchid P*oD lls IMS., Siarra...$178 

Orchid Fahrenhali 1280.1MB....$280 

Speed Stari VGA IMB. WiHi Serra..$178 

Varmpnt Oynamaster VGA 1 MB,.,,,,.,, ,...,$345 


HARD DRIVES 


Maxtor MXT-7D&CiAaiMB OE..........$295 


MaxlW M)a-?120A5 1 MMB .™..$365 

Maxtor LXT-2i3A2l3MB IDE.,...,,.$595 

Maxtor LXT-340A 340MB IDE.. $885 

Maxtor xT-easoSH saoMBsesi ..$i075 

Maxicw XT-8760SH TesMS ..$1345 

Maxtor 1 Ga'i.A/Ge SCSI ,,,.$1895/2295 

Conner CP-32&4 200MB,....$590 

Quantum ProDnSMT iMMB.tSms.$375 

Quantum PwQr240A/S?lOMB,l4ms $615 

Adaptec 1542fi - Kn SCSI Cnmfr FDtfHD . $260 


MISCELLANEOUS 


3-COM 3C503 Etherlink .. ,,...,..,$105 

CclofadD 0J-ia/DJ-20 Taps BK ..S230/285 

Amsricari Sman UPS eooLS'^oaLS.$415/335 

Summa Sketch 11+ 12 'X 12 ' O^itiier . $325 

Kurta 3S1212,AD0 s 1?' tablet . $345 

US Robetit^ Spon 9S0D mt./ext. ,....$345/375 
US Robotics 9600 Couner HST ext. ,,..,,.$555 
PAXmodetn^gOO send/rKv/sohwaie ........ $95 


Orders 

Only 


Hours: Mon thru Fri - 7:30 to 6:00pm (PST) 
Forrneily Unown as^ Sat - 10:00 to 4:00pni (PST) 

nUCROLINE CamiHjIer^ 

MICeOLAIM 

1 M t’. O R P O R A T E O 

46757 Fremont Blvd.. Fremont, CA 94536 

- 800 - 777-2219 


Info/CA Orders: 

Fax: 


(510) 770-1900 
(510) 770-1912 


Dealer inquiries Welcome. 

Grfi'ernment^ Corporate ^ 

[ ] University P.O. ^ 

Imrr^Xll Wet camel 

For your proteotlan, 
wo check thoroughly 
for stolen credit cards, 

IMicvelene Computefs - Taiwan 
Phone: 011^&7-3454>025 
Fax; 011-86&7'34&O060 


320 BYTE-MAY 1992 


CircU 202 on Inquiry Card. 







































































































PC DIAGNOSTICS MADE EASY 


SPEED 
TEST 
YOUR PC 

You've seen ttie 
isndmrk Sfwtf 
Rating advertiseti by 
many mafor PC manu¬ 
facturers. now you can have your own copy of tbs Landmark 
System Speed Tesl " AccyrateJy measure CPU. math, and 
video speeds to mafre an informed purchasing decision, 
determine the best PC for the job or maybe just win some 
bets in the office on wficsc PC is raa/jf^taster! Includes the 
Landmark AT CMOS RAM Setup program to update your 
system configuration ortthe-ffy. CALL fat current firieingi 



sar “-- ' -- 

PC WON'T BOOT? THEN JUST 
KICKSTART IT! 

Don't replace your motherboard, use KickStari r. When 
serious hardware problems occur, nothing gets you up and 
running as fast. KickStart 2 measures power within 2,5% 
on all four voltages, shows Powsr-Qn Seff-Tesf (POST) 
failure codes, and features on-board ROM-based diaghos- 
tics allowing you to determine and remedy the problem 
quickiy. sBSify, and inexpensmlyt 

Built-in serial and parallel I/O allows for testing via modem, 
or simply logging resutts to a remote terminal, printer or 
laptop You can configure your own test routines and store 
them in KickStart 2's battery backed-up CMOS RAM saving 
valuable setup time, Includes serial and parallel loopback 
plugs and Landmark JumpStart'” AT ROM BIOS for testing 
PCs that don't issue POST codes KickStart 2 tests your 
system rsgardtess ot 0/S {even UWX). 

On-bCkard switches, LEDs, and digital displays allow com¬ 
plete control over testing in systems lacking video or disk 
(ideal for motherboard or system bum-in). 

KickStart 2 is the ultimate SECURiiY CARD tool with both 
supervisor and user levels of password protecbon, you can 
prevent unauthorised use of your PC and accidental run¬ 
ning of destructive tests. CALL tercurrsrtt priemsl 


"KickStart 2 system diagnostics board helps users 
check out virtuatty every aspect of a PC's hardware 
system,,, the board is a worthy Inve^ment tor com¬ 
puter maintenarice," David Chihorne, PC Week 



THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

With Align I! “you can clean, diagnose, and aZ/gr; your flop¬ 
py drives in minutes without^ scope. Patented technology 
requires only a screwdriver to perform ANSI-accurate 
alignments (.3 mil). 

Align If Is ideal tor corporate users with 2 or more PCs be¬ 
cause it includes a "GCILII STANDAnD" feature so you can 
align all your PCs to the same in-house standard, guaran¬ 
teeing that aii your Soppies are perfectly inierchangeabie 
between PCs. 

of all floppy drive failures can be fixed with Aiignlt. So 
don't replace your drive, save time and money instead. 

Includes dual size floppies, (both high and low density) 
and no-mess pre-lubricated cleaning diskettes (boti sizes) 
good for iflO uses Replacements and single drive size ver¬ 
sions available. For all PCs and compatibles. 

CALL for cumot priciogt 


HOW TO DEBUG A DEAD PC 

Need an ine}q)ensive solution toi dead or problematic PCs 
and motherboards? Try KickStart 1'“or JumpStart ROM 
P0Sr“. two quick and easy to use debugging toots. 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT ED Power-On Self-Test codes. The 
manual translares error codes for easy failed circuit Isola¬ 
tion. CALL for current priciogt 

JumpStart ROM POST is a plug-in chip designed to replace 
your motherboard BIOS tor tesbng purposes. Tests Include 
CPU register and logic. 8087 math coprocessor, 8253 tim¬ 
er, 8237 DMA controller, 8259 interrupt controller, parity 
error and memory refresh logic, erroneous maskable/non- 
maskEble Interrupt detection, display adapter (MDA, CGA, 
ESA), keyboard, keyboard controller, floppy controller, 
drive A; read Base memory at normal A slow refresh rates, 
and POST checksum. Display ot motherboard switch 
configuration. CALL tor current priciogt 


PROFESSIONAL LEVEL PC 
TROUBLESHOOTING 

Landmark Service Dlagnosiics'^ is ideal for professionals 
requiring the most exhaustive diagnostic tesi capabilities. 
Each module Is CPU specific, including PC, XT. AT, 386/ 
486. and PS/2. Since 1931 major manufacturers like 
Wang, Xerox, Prime, Sony, DEC, NEC, and NCR have relied 
on Service Diagnostics to tackle their toughest operating 
problems. 

Intended for professional service and repair technicians, 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on-line help and Intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com pods and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions: 
back-up program t^ansiers hard disk image on unformat¬ 
ted floppies and allows for resfore after reformat. 

Ideal for UNIX and ottier operating systems, the self¬ 
booting version doesn’t require DOS. The manual offers 
troubleshooting tips to the component level. Also available 
in a complete Kit Including: all CPU specific software, dual 
size floppy alignment software (see Aiignlt), and PC/XT & 
AT ROM POSTs. PC Magazine Editor’s Choice S/9Q. 



"Overaft. Service Diagnostics: 

The Kit was the best performer. 

(You can) locate aod identify most of the computer 
prohtems you'd ever encounter, if you're ruoning a 
service department. Service Diagnosdcs is not an option, 
it’s a necessity,’* Bift Q’Srien, PC Mogazioe 


• Service Diagnostics XT/AT Klt . SAVE $$ CALL NOW • 
-Service Diagnostics PS/2 Kit. .SAVE SS CALL NOW ■ 
- XT ROM POST...SAVE $S CALL NOW • 

* AT ROM POST ..SAVE SS CALL NOW * 

- tftCimitjai fvidits JvaWiWp oa ait kit compotisrss, piesss imttdre - 



KickSbfi 2 is kfeai for permanent Ins^iation. ft elimir^ies the med 
for an t/0 cant, provides remo^ and on-sitB diagnostic rspabilities 
for quick repair time and offers a solid hardware baaed solution to 
unauthorised access with impeTietrabis password protection. 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 



With PC Probe” you'll save time and money when your PC 
starts acting up. \n one easy-to-use package you get 
Diagnostics, Virus Protection (for over 70Qi^ known virus¬ 
es}, Benchmarks, Performance Enhancement Utilities, and 
S^tm information. Combined, this arsenal of tools will 
keep your system up and running at peak performance and 
remove the mystery about what's inside. 

PC Probe diagnostic testir^g quicRty isolates the source of 
hardware problems, even locating bad FtAM chips. It tests 
system board, RAM, video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests In batch mode or single pass, remote Qf on-site. 

PC Probe allows you to increase your hard drive data 
tansfer rate by determining optimum interteave and 
Chang ing it. prevent catastrophic data loss by performing 
data revitalization, refomiaf the hard drive, run external pro¬ 
grams, display and edit CMOS RAM on-the-tly, prevent 
accidental hard drive data destruction with passwords, 
diagnose protiems with device drivers installed. 

The 200 page on-line manual has built-in table of contents, 
topic/text search, and troubleshooting tips. PC Probe comes 
with dual size floppies and 9 S 25 pin seriat/parallel port 
Inopback plugs, for PC XT, AT. 3B6, 485 and compatibles 
using DOS 2.Q or higher. CALL fur current prkingi 


* Toll-Free Lifetime Tech Support 

* 90 Day Money-Back Guarantee 

* Federal Express Shipping 

CALL (800) 683-6696 

Fax (313) 443-6603 - Voice (813) 443-1331 
Dealer tngairies Welcome 



niANDMARK 

RESEARCH [NTERNATIONAL CORPORATION 

First in PC Testing... Since 1981 

703 Grand Central Street * Clearwater, Florida 34616 

CqfiyTighJ Cl 0^5. PC ftmtie. AlDnll, Klipfc$t3if, JuiUjSttfl. BOW PtJST. itn) SefW Ui«- 
tvstxs irsdemsiiu of LandmarK SessHcti imenMiiaiW Cont. All Biotiu BeservKi. 
Oltv nwnn 11^ iTBdciiianisofltialrassflcitf ed mrm 
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(@inter$y$...The Towering Presence 


High Performance 486, 386, and 286 Computer Systems 

The Intersys family of computer system embodies an impressive 
combination of stote^of the-ort design, superb engineering and 
unparalleled value*.The result is thellexibility compatibility and 
reliability you expect from a leader in the field. 


Whether you need a sophisticated high-end 486 or an entry-level 286 
system, there's an Intersys out there to suit your needs. Full software 
compatibility gives you a rich variety of options and ease of network 
interaction. 


Made with pride in the U.S.A., each and every Intersys product is 
backed by a unique 5-year warranty, as well as outslanding field 
support, both domestically and internationally. 


I r ' f f 

when you d^and superior value, when you wont builf-in American 
quality... think Intersys. 








^ ^ im ^ ' ’ ^ 




For more information, or to order coll: (800) 969-COMP 


ISS-1000 The Basic Pertonner 
236/20Mhz. 1htt> RAM, 1.2Mb 
& 1.44Mb FDD, 40Mb HDD, 14" 
SVGA Mono Monitor 

$845.00 


fSS-2000 Hie Enhonced Perlottner 
386SX/2SMhz, 2Mb RAM, T.2Mb 
& 1.44Mb FDD, 100Mb HDD, 14" 
SVGA Color Multisync Monitor 

$1,495.00 


ISS-3000 Hie Opitmal Pertormer 
384/33Mhz/44K. 4Mb RAM, 
1.2Mb &1.44t^ FDD, 12SMb 
HIX), 14" SVGA Multisync AAonitor 

$1,795.00 


ISS-4000 The Premier Performer 
40<55X/2OMhz/64K. 4Mb RAM. 

1.2Mb & 1.44Mb FDD, 200Mb 
HDD, 14" SVGA Multisync Monitor 

$2,195.00 


ISS-SOOO The Ultimate Performr 
486/33AAhz/64K, 8Mb RAM. 
1.2Mb & 1.44Mb FDD, 200Mb 
HDD, 14" SVGA MulKsync Mor 

$2,495.00 


The Intersy5 Warranty Seal is your assurance ol American quolity, backed by a unique five-year guarantee! 
(§) intersys 2461 W. 205 th St., BI 03 , Torrance, CA 90501, USA TEL: (310) 782-9731, FAX: (310) 782-9815 

Cird* 186 on Inquiry Card (RESELLERS; 187). 
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He World's first TMS34020 Graphics Board Manufacturer gives you . . . 

THE BEST 
FOR LESS 



Re s olutio n Multime dia 


ZAD and Windows Video for the PC 


HE LOWEST PRICES ANYWHERE ON... 


5 h perfonnance graphics for the PC. X 
iO resolution gives 6 times the visual infbr- 
tion of standard VGA. Dedicated graphics 
icessor handles graphics commands up to 100 
les faster. All TEXANs are supplied with 
vers for TIGA and MS-Windows, and a dis- 
y list driver for AutoCAD® 386 rel. 10-12, X 
ndow System for Interactive UNIX is 
tional. n® TMS34020 processor, TMS34082 
tional, VGA passthrough for single monitor 
oration, software selectable resolutions, 256 
□rs. 


NEW M&M PRO 24-bit true color NTSC/PAL/ 
SECAM video window frame grabber. 12-bit 
digital stereo audio. Hardware compression. 
Outputs S-VGA and flicker-free NTSC/PAL 
S-Video/Composite. Single PC slot. 

CALL OR FAX FOR INFO. 

M&M Basic Frame Grabber puts live video in 
a window on existing VGA display. NTSC and 


PAL. 

Composite Video only .. .$700.00 

S-Video and Composite - $800.00 


SEE US AT 
AEC DALLAS 

Monitors . .. 

[DEK 21" flat screen monitors multiscan 30-80 KHz 
MF 5421A 1600x1280, .26 Dot Pitch $2525-00 
MF 5221A 1280x1024, .31 Dot Pkch$2125.00 
others available . . .__ 

464-2990 

(t^) 827-7540 


E TEXAN 1000 

0 X1280 display resolution, 256 colors, 60Hz 
Tinterlaced, VGA passthrough and cables. 

$1450.00 


E TEXAN 1200 

0 X 1D24 display resolution, 256 colors, 72Hz 
Tinterlaced, VGA passthrough and cables. 

$1250.00 


E TEXAN 1024 

4 X 768 display resolution, 256 colors, 72Hz 
Tinterlaced, VGA passthrough and cables. 

$1150.00 


VIVA Video, VGA, and Audio mixer converts 
VGA to video, and outputs as an overlay on an 
input video signal. 

NTSC Composite Video. .$550.00 

PAL Composite Video.. $830.00 

VIVA Basic VGA to Video Converter outputs 
VGA to composite and S-Video with flkker-fiee 
filters, 

NTSC Composite Video........... .$300.00 

SWEET 16 Real-Time Frame Grabber displays 
32K colors with full TARG^ 16 compatibility. 
S-Video and Composite. ,$775.00 


micomp is a Houston based and owned manufacturer of high performance graphics hardware 
popular computer platforms including PC/AT, VME, Micro Channel®, and others. 

ikomp. 'mE'reXAN, PfID, MfliM Bisk, WA. VIMK #nd SWEET liaw IrkdcniirM uf OFankuH^i] GnphHn Corpora I km. Windows *n<l MS-VtAodiiws arr 

Mkn»ofl Corpofitkn. TIU i trvdrmirfc and TMS34a2ai ThlSS4Jpe3. snd TiGA an InidFmdrfcs irf Teus 9 rutru tnrttbi IndirponUrd. AulsCAE? li 

isteivd erf Autodcik. Inc. IntFradlw UIVJIX Is a tradaovrk v( tntcrKtliiw Systems CorporallMn TABCA it a rrfiistFnid Irademark of Truevision, fw Micm 

lod is ■ resislerKf mdemark of InterrutHMial Machines Corpofaliaii X Window System isa tradenurk of MassachuseHs InarWole irf 



WE ACCEPT VISA, 
MASTERCARD AND 
AMERICAN EXPRESS 


Direct From 
Manufacturer 
12-Month 
Yiarranty 
F.O.B. Houston 


Omnicomp 

GraphicsCorporation 

..The Texas Graphics Company 
1734 W. Sam Houston Pl^y. N. 
Houston, Texas 77043 
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Windows Up to 5llx taster. 





* 64KSupef Fast Wnte-SackCacHe RAM 
- 4 MB RAM & BuiftMTi W Math Coprocessor 
• IJ4B 525" & 1.44 MB W Floppy Dfives 

« IIOMB l54TwlDEDnveMlh64K Ck}ie 

TARGA SI Loal BuiS Graphics Accelerator wilF 
FMB VRAM (Up to 1280x1024 & up to 31763 CqIew^) 
(U^ UJ SO tifTses faster than stafxlartl Super VGA) 

* 14'' Non-lntertaoed 2Smrrr SVGA Color Monitor 
(VESA Standanl for 72Hz Flicker^hee display) 

I I Senal, I Parallel, & I Game Ports. 

■ Quality 1014<ey Keyboard 
. HhResohJtiOT 4000P1 SensI Mouse 
* MoosoftDG^ 5.(>&.VViridowsl0 

S2245 

Above System with BMB RAM & 210MB Drive $2665 
12-Bit Local Bus CE Hard Disfc Gorlrolleradd $jOO 


Super Caclit Systems | 


■ 64K Super Fast Writie-Ea;S< Cache FIAM 
• 4MB RAM pans) 

- i 2MB & 1.44M6 3.5" floppy Drives 
i 130MB 15ms IDE Drive with 64K Cache 
- 16^Bit SuperVGA with I MB RAM 
■ 14" hkirvlritaftaced .26mm SVGA Cator Monitor 
(VESA Starnferd for72Hz Flidcer-lrae Display) 

« 2Serial, I Parallet, & ,l Game Forts 
■ Quality tDl4aey Keyboani 
* Hi-Resolubon 400DPIMouse 
< Microsoft DOS S,0 4 VVintlcyws 3.0 

18li/5flMllZ *2)95 SBG/IUMtlz *1B7 
486/35MHZ *1995 58fi/55HHz *167 
48fi/2DHHZ *1775 


5 SMHz 4 S 6 SmiocalBgs 


< 64K, &jper Fast Wiite-Back Cache RAM 
i 4 MB RAM (70rts) 4 Btult-in 407 Math Coprocessor 
• t .2MB 525" & 1.44M& 3^" Floppy Driven 
« 130 MB 1 Sms IDE Drive with ■64< Cache 
- 32-Bit Local Bus TURBO SVGA Ord with I MB RAH 
(Up to 1200x1024 & up to 3Z76B Colbra) 

(5 times f^rthan standard super VGA) 

■ 14"' Non-lnteriaced .2Brnrn SVGA Gplcf Monitor 
{VESA Standard for 72Hz Packer-free Drsplay) 

« 2 Serial, 1 Parallel 4 I Game ports 
■ QiaJiiy lOldcey Keyboard 
■ Hi4^eso*utipri 400DPI Serial Mouse 
Micnjsoft DOS 5.0 4 Windows 3.0 

S2075 

■ Above System vvith BMfi RAM 4.210MB Drive 524^ 
• 32-Bit Local Bus IDE Hard Drsk. Controller add $100 


51 Hz 4 i 52 -MWln-Stalifln| 


PCrfi^pntt mwtoi left (yiirtii itim) 


ZATED SPEED INCREASES AS HIGH AS 50 TIMES FASTER THAN 
THE STANDARD SVGA. WHILE MANY COMPUTERS HA 
ADDED 32-Bit graphics accelerators, their REAL¬ 
TIME SPEEDS ARE STILL LIMITED BY A I 6-BlT AT BUS. • 
guT Comtrade's 33/486 WIN-Stations use a real 
32-Bit local-Bus video slot to bypass the at bus bottleneck. • Jhis 
enables the 32-Bit bus to connect directly to the 32-Bit 486 CPU and 
run at the true CPU clock speed of 33MHz. . Although other com- 

PUTEaS CLAIM TO HAVE A 32-aiT LOCAL 
BUS, MOST ARE ACTUALLY MADE OF TWO 

!6-aiT ISA BUSES which limit speed to 8 
MHz REGARDLESS OF CPU SPEED. - {juT 
BECAUSE Comtrade's real 32-8IT bus 

CONNECTS DIRECTLY, IT DOES NOT LIMIT 
SPEED, AND THROUGHPUT IS MAXIMIZED AT 
THE ACTUAL CPU SPEED OF 33 MHZ. » 
^EEDLESS TO SAY, THIS TRANSLATES INTO A 
SYSTEM SO FAST AND SO POWERFUL THAT 
WE INVITE comparison! (SeE CHART #1 
AND Chart #2) ■ So stop Window 


Turbo Local Bus 

Coinirade LdcdI Sill 
ftA pilaf Ijjal Et -4000 
Oiami:^ 

Atl->a.Wbra3er 

a,inr Inhwh Si?«id u ]ii Wta boiliTBt M 

Targa S3 local I 

]crmnj£lfr Targa ^Locat Bus 


DsBncpid 
Ofthid fjhrtnhert 
^♦l^n^)er^^pe■:4Qd 
ATl-VCvA Wonder XL 


US Performance Advantage 


shopping. 


COMTRADE 486 32-Bit Workstation. 


Internadonal 818.964,6688 
Fax 818.964 2492 
Hours: 7:00-7:30 Pacific Mon-Frl 
9:00-6:00 PaciBc Sat 
1016-B Lawson Street 
City of Industry, California 91748 

■ ■■l 

COMTRADE 

^here Quality is Everything" 
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ACER 486SX - 16MB SIMM (4 x 36) 

32MB SIMM (8 X 36) 

COMPAQ SystemPro - 32MB MODULE 
DELL 466's - 16MB KIT (2 SIMMS) 

32MB KIT (2 SIMMS) 

MAC llfx - 64MB KIT <4 SIMMS) 

MAC llcl,Ilex,QUADRA 900 - 64MB KIT (4 SIMMS) 
MAC QUADRA 700 - 64MB KIT (4 SIMMS) 

SUN IPX,ELC - 16MB SIMM 


$ 689.00 

$ CALL 
$ 1,989.00 
$ 789.00 

$ 1,289.00 
$ 2,596.00 
$ 2,596.00 
$ 2,796.00 
$ 689.00 


OTHER MEMORIES AVAILABLE... 


IBM 


COMPAQ 



HP 


LAPTOPS 



PS/1 - 2MB 

S 109 

DP m/Z>20E2S - 1MB 

S 

79 

^tectTa QS-16 - 2MB KIT 

S 129 

AST EXEC. NB - 4MB 

S 

169 

4MB 

$ 179 

4MB 

$ 

189 

4M B KIT 

$ 229 

COMPAQ LTE3a6 - 4MB 

S 

278 

M30 - 2M& 

$ 105 

DP 38^16 - IMfi 

s 

79 

486 - 2MB 

S 106 

aT3a6 - 4MB 

$ 

249 

M5OZ.55sxJi5sxJ0 - IMB 

$ 52 

4MB 

$ 

189 

4MB 

S 179 

DaL 316,320 LT - 2MB 

S 

119 

2MB 

$ m 

DP 286N,3e6N4/20 - 4MB 

s 

179 

SMB 

S 389 

EVEREX TEMPO ~ 2M8 

$ 

95 

4MB 

$ 179 

M^VSTEMS - 2MB 

$ 

105 

X-Slcrtion 700 Ser. - 2MB 

S 105 

IBM L40SX - 4MS 

S 

209 

M7f>A21AA!J21 - 2MB 

$ 109 

4MB 

s 

J79 

4MB 

S 179 

MAC POWERBOOK - 2MB 

1 

179 

M405X,35o( - BMB 

$ 389 

SMB 

$ 

389 

8 MB 

% 389 

NEC P.S. 2B6Ji86sx - 4MB 

269 

M57$x,90,9S - 4MB 

S 189 

DP 386/33486/25 - 2MB 

$ 

119 

9000/40014261 - SMB KIT 

$ 699 

pa 386 - BMB 

s 

6?9 

BMB 

S 389 

SydemPlo - BMB 

s 

399 

16MB KIT 

S1S99 

Pa SX/20 - 4MB 

s 

259 

M8&04) - 

$ 85 

OK &s> Brd 

DP 3863/16 1MB Bep Brd 

$ 

349 

32MB KIT 

$2899 

PAN/i^ONlC CF170 - 1MB 

$ 

66 

M80-111,121,311 - 2MB 

$ 136 

s 

139 

9000/4256 - BMB KIT 

S 469 

T.L TRVL-MT 3000 - 2MB 

$ 

99 

M80A21A31 - 4MB 

$ 238 

DP 386/202QE252SE 



16Me KIT 

$ 899 

TOSHIBA 1000 - 2MB 

s 

159 

16BfT GK Exp Bood 

$ ]&? 

\m Exp. Board 

$ 

139 

APPLE 


2000SXE - BMB 

3 

539 

32-eiT OK Exp Board 

S 189 




3200SXC - 4MB 

s 

188 

AST 


DEU 



ll,SESE/30 - 1MB 

$ 37 

5200 - 8MB 

$ 

379 


325DP:333DJ> - 1MB 

s 

52 

Oosslc - 1MB Exp. Board 

S 59 

PRINTERS 



PREM. 386/200 - INS KB 

S 69 

41^ 

s 

179 

SE/30iicuicxjisixc a 




PREM. 366/25 - 1MB 

S 99 

420425433 - 2MB KIT 

s 

104 

Quod. 700,900 - 4MB 

S 129 

EPSON 6000 - 4MB 

s 

248 

PREM. 486/25 - iMfi 

S 59 

4MB Kfl 

s 

209 

Quod. 700,900 - 32MB KIT 

S1496 

HP tlPMUtiaP - 2MB 

$ 

119 

PREM. a 486 - JMB 

$ 59 

SMB m 

s 

359 

ttfx - J6MB KfT 

S 499 

nisi - 4MB 

$ 

1B9 

4MB 

$ 189 

450OE45aSE - 2Me KIT 

$ 

104 

UIX - 32Me KIT 

S1496 

IBM 40194029^ - 3.6MB 

$ 

198 

dMB fOT 

$ 389 

4MB KIT 

s 

209 

Quodra 266K V-RAM 

$ 46 

4029 - 4MB 

s 

269 

PREM. II 1MB Exp Board 

S 479 

8^© KIT 

s 

359 

LC 512K V-RAM 

$ 69 

OICDA1A 400 > 2MB 

s 

149 



PRtC^ SUftJECr 10 CHANGE WT1HOUT NOTICE 

OTHER MEMORIES FOR: 

ACER, ALTIMA, APPi£, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX, HP, 

LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL, PANASONIC, PHIUP, 
SAMPO, SHARP, SlUCON GRAPHICS, SUN MICRC^YSTEMS, TANDON, Tl, TOSHIBA, 

TUUP AND ZENITH. 

CALL FOR OUR COMPLETE CATALOG 

TERMS; C.O.D. CASH, VISA OR MASTERCARD. 

COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL. 

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 

TEL (616)855-5688 FAX (818)855-5687 


m. PGOOUa IRAOBAARKS AND PEGC^ELHLD TRAO&IARKS ARE THE PROFOnV OF THOR RB^ECTIVE CCMW41EB. 
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DftrVES AND BACKUPS 

Conner Hord Dnves 

3000 42MB 3.5" IDE 28Tns S2M 
30174E 170MB 3.5“ IDE IZms 499 
Hfard Drives 

ST351AX 40M6 IDE 3.5" . . 199 

ST225KIT 20MB w/Conf. XT . 239 
ST238 Rli 30MB RtlXTw/ConL 239 
ST25M 40MB 2Bm^U7HT . 249 
ST3120A 106MB 3,5"! 6 jti 3 IDE 349 
Micropdls 

1664 345M0 ESDI HH ISffls 999 

1593 1.05GB SCSI FH 1 4ms . . CALL 

Hui Deveiepment Hard Drive Cdrds 
Hard Cord IIXL 50MB / 105MB CALL 
Mounicim Tope Backups 
FS4000 40/1 20MB AT Ini. .. GALL 
F54000 40/1 20MB AT Exl S499 

FSB000 80/250MBATIm. 499 

FS8000 80/304MB AT w/Moch^ Ini. S99 
FS8500 304MB AT IDE Itir. .. CALL 
Irwin Tape Bqck^ilp 

Acciitrak 1 20MB Internal Drive 179 
AccufraU 120MB ExJernal Drive 399 

AtcuhTal(+ 1 20MB Internal Drive 239 

Acculral!+ 250MB Internal Drive 299 

Sony CD-ROM 

7205 Ext. XT/AT w/Laier library . 569 
Includes: Compten's Family Encyclopedia, 
Languages of the World, Toolworks, 

FiwpY r: r-; 

Toshibo Disk Drive Kits 
NO 04D 5.25" 1 n HT 360K (PC/XT| $59 
ND OeOEG 5.25" 1,2MB [K/Al] 69 
ND 35613.5" 1.44MB AT Kil . . . . 69 

Sony Disk Drives 

3.5" 720K (PC/XT/AT] 59 

3.5" 1.44M& Slimline Bare.59 

3.5" 1.44MB.59 

Panasonic 14" Cabr 1024 x 76B 
C1381i[.28mm) .. $349 

Packard Bell 14" Cobr 
8551VG VGA 640 X 480 (.51 mm i 199 
8539VG VGA 640 x 480 (.39mm| 245 
8528SVt EVGA 1024 x 768 ( 2errmi349 
8540SVaEVGA 1024 X 768 f20mm| 369 
Packord Bell MuHisync Color [31fnm| 
8517 SVG 17" 1280x1024 999 

8520 SVG 20" i 3B0 x 1024 1499 

NEC Mullisync Cobr 

2A 14" 800 x 600 399 

3FGX 15" 1024x768 659 

4EG 15" 1024 X 768 799 

5FG 17" 1280x1024 1449 

5D20M2B0x1024 1899 

6FG 21" 1200x1024 . 2999 

Sony 14" Cobr 

1304HG 1024 K 768 Multiscon . 589 

1320 640x480 VGA .349 

Etromes Super Shoetter Joystick $ 10^99 
Etronics Wolta-Shocjtab J^stick 10.99 
Gravj^no[o^2^slic[^^^^^^^1^99 

Etronics5rnortee Mouse _ . , , $25.00 

IM51 Serial/Bus Mouse 39.99 

IMS! Pel Mouse. 19.99 

Logitech Mouseman Combo.69.99 

Logitedi First Mouse Serial . . 39.99 

Logitech Trackman Serbl. 69.99 

Logitech PortobJo Trackman:.99.00 

Microsoft BollpoinI for Lapteps . . 119.99 
Microsoft Serial Mouse w/Wind. 149.99 
Microsoft Mouse Serial/Bus .... 79.99 
Mouse System Omnimouse II 
^^Painf_Bus^Serioj^_^_495g^35^ 

SummogrophicsSummaSksIch II . .CALL 
Summographics SummoSkeich 
Professional 18X12 $599.00 

Kurfcj 1 2 X 1 2 XIP Digitizer 249.99 
Kurto iS/One 12x12 
corde^r cordle5^^^^^^^^359^99 

. f r< .S 

Logitech Scanman 256 $279.99 

MouseSyslems HandScan w/OCR 159.99 

Panasonic Flolbed IJI. ond Hi.CALL 

Epson Desktop Color Scanner . 899.00 


THESE PACKARD BELL SYSTEMS INCLUDE: 

* 2 floppy Drives • Enhanced 101 Keyboord '' ^ ' 

• 2-Buttoin Mouse • Tutohol - DOS 5.0 ■ QBasic ' 

PACKARD BELLSB , ' ^ 

Xntenrj jiww up ijirfnrnj; ra u*. tt Kfiii rfof s. Nol offilintEcI wilti any brmer M SyitW fltyiity 


855IVG 


Si3™3L 




64P *460J.51mra}. , .M0.)t.4mi9mmL4_L024jLZ6e.(.2ftm 

_ ..$150_I__ ^ 9 T 


.e54ejy^L 


Pfl Monthnri Warranty: I year an-sile when fwrdwMsd wilh a P& fore* system (limrt 1 pftf lystaml 
hjl^hoiad 1«pcitiNiiy: CPrty'in wmorihin 1 yfcor warranty 

■' •8OC30^SX/2 OMHz • 2MBRAMexp.8MB -MSWindoMrs 
• 60MB Hard Drive • 3.5" 1,44MB FDD • 1 Year Ctepot Worr. 
•640 x 480 VGA •M5TOS5.0w/QBak 


: {TH ■ 

Intel Malh CaProcessurs 
8087 (5MHz) $85.00 

30872 (6/8 MHz) 119.00 

80871 (lOMHz)... 159.00 
30237X1 l6,BJ0MHi) 
cwideOC287{12MHz] 79.99 

30287XlTComptM^ LTE/286, 

and Tandy 2800 . 79.99 

803B7SL (16/20/2SMHzl 145.00 

B0337SX 25jSL 25MHz) 145.00 

803B7SX |16MI-Iz) 119.99 

80387SX |20MHz) .129.99 

80387 116/20/25/33MHzSl 99.00 

e04S7SX f20/25MHz) 4S9.0O 

RapidCad (16-33MHz 80386DX) 355.00 
Cyrix Math Coprocessors 
82387 t8 20MHz 80286) 75.00 

83087-25 (16 25MHz 80386) 155.00 
83D87-25 {25MHz 80386) 1SS.00 

83087 33 (33MHz 80386) 165.00 

83D87’40 (40MHz 80386) 199.00 

83SB7-16 (l6MHz803a6SX} 95.00 
83587-20 (20MHi803&6SX] 109.00 
83587-25 i25MHz 803865X1 119.00 


256K [all speeds) 

1 MB loll speeds) . . 

Simms Modules (pll speeds] 


CALL 

CALL 

CALL 


rcf 

Sola 

2861/3861 Accelerotor.$175/249 

Express 386SX 16MHz LJpgrade 259 

Express 386SX 2aMHz Upgrode 279 

Express 386SX 25MHz LJpgrade 325 

I/O ■ 11 Drive Conlroller.B9 


_ ..... . 2400 Baud Intimoi w/w/ftwora $49 

= TR0N{CS= 2400 Btsud lnl«rtkd w42 6. salfwiar* 9 5 

2400 Bttvdl External ao icliwara 69 

2400 Baud Exlnrnal w/V.42 no whwof* 119 

A l(K)%HOyeS CompcHble new 9400 Baud Irtterndw/V.j2& wltware 249 

A 2 Year Warranty_N£W fomd Exteraai w/v 42 ra 259 



ELJEK-T$K 

maxell. 

SOiSfY 

3M 

?i \brtftillTn. 

3 1/2* D5DD 

SA50 

S7.99 

57.50 

57.99 

57.50 

3 1/2“ DSHD 

11.56 

13.99 

12,99 

13,99 

1K?9 

5 1/4- DSOD 

3.99 

5.50 

4.99 

5.99 

5.50 

5 1/4- DSHD (leteATl 

7.50 

9.9? 

9.W 

9,9? 

8,?? 


In adektion to the obove, we stock prebrnfialted & color diskettes. 


Regular 

DClOOAlMinil 
DC300XL/P 
IX(»0A 
DC6l5a 
DC6250 . . 

DC6320 . . 

DC6525 . 


514.99 

20.00 

21.00 

22.00 

26.99 

29.00 

24.00 


DClOOOlMini) 
DC2000tMini) 
DC20&0 (Mini! 
DC212C(^flini] . 
DCl .35G Magnui 
2000 Tope 
E>ivB Claarwr . . 


SI 4.50 

14.99 
19.50 

20.99 

36.99 

T9.99 


Pre-fonmatted 

DC400HC/blamat^“ $25.50 
DC6l50/ZBtamaj™ 28.00 
DC2aOO/(CDppamar^« 19.00 
DC200(J/Th#tQmaP*' 19.00 
DC20BO/RhQmar‘- 20.99 
i EX:2l20/RhQmat^ 25.50 
! DC2T20/5(imat^ 23.50 


Calf for Large Quantity Pricing. 


fORCB 

Processor_ 

%m*~ saox‘* 

B03fl6SX-16 ^386SJ5-20 

_S2SIXH*7 

803B6SX-2O 

B04|6SX-2ir 

HardPrive _ 

ftSMB 1.Q7MB 

130M8 

lOSMB 

Stand. RAM 

2MB 

4MB 

4MB|eKQQchel . 

Max RAM 

4MB 

4AtlB 

32Mfii128K.Cache) ' 

EKunsion Skis- 
VidecLSi/pport 

3 16-8iT 


4 16<BIT 

§ 

§ 

to 

Ln 

O' 

r 

1024 X76B1512K] 

I/O Porte 

15, IP, IM, IG, IVGA, IKB 

IS, 1P,IM, IG, 
IVGA. 1KB 

2S, IP, IM, IVGA, 
1KB 

ELEK-TEK Price 




94698 tHlvnitel Moden with S20X, S20XH & 486SX* Wlmlvwj with 

i 520X. S20XH & 4a6SX 


386 Max . $59.99 Letter Perfect $1 29*99 

After Dork far Managing Tour 

Windows , , . .26.99 Money VB.O . .99.99 
All Type 45.99 Noften Utilities 109*99 

a3ib3i<^R®119.99 Pocidli.27.99 

DR DOS .65.99 PloCom Plus . .65.99 

The Forskfe Publisher's Power Pak 

Computer Calendar br WordPerfed .45.99 

(or DOS . . 49.99 ^raVZO . 29*991 

Fastback Plus for QEMM 386 V6 

Windows V3 0 89*99 w/ManifesI . 58*99 

Formlool Gold Quicken V5.0 CALL 

V3.0 .57.99 Quicken for 

Horvord Graphics (w Windows-29.99 

Windows 339.99 Stacker V2 0 84.99 

Loplink Pro . 69-99 XTREEGofd . . .93.99 

We Stock 2500 Qthor Softwone Tides 


Legend Compotible PS/2 
Memory Upgrodes 

529802 2MB 31^286 . , $119 

529828 2MB 70-E61,7CM 21 ,119 

529836 2MB70 A21 119 

551029 2Me Exp. Bd 50Z. 60,55SX 299 
Legend Memory available lor Toshiba 
Laptops, AST, HP, Mac & Others. CALL 

Intel Aboveboo rd 

Above Boerd Plus W/512K/2MB $249/349 
Boco Boards 

Bocol/0 2 Ser., IPar. . . 45 

Boco I/O MCA 2 Ser., 1 Par.99 

Boco AT Plus 0K/2MB _ 109/209 

Boca VGA Ektsic 640 x 4B0 49 

Boco VGA Bosic 800 x 600 59 

Boca VGA Plus BOO x 600 256K 65 

Bi>ca VGA Plus 1024 x 768 512K 79 

Boco Super VGA 1024 x 768 119 

Boco SuptM- VGA 

NEKXXJe bilEfhernel $134*99 

NE2000 16^ bit Elberr>et 169.99 

3CGM 3CS03 Elherlinkll PC/XT/ATI 59.99 
SMC Arcnei PC-1 30 fl-btt board 69*99 
SMC Arcnei PC-1 30E 8 -b it boo rd 99.99 
Lontestic lOMBPS Starter Kit 499*00 
Lanlastic 1OMBPS Ethernet Adpt 219.99 

Novell Netware Lite.69.00 

Novell Networe StoHer K|t . . 375.00 
SMCAicnetPCSOOWS I6 bithd- 129,99 
SMCArcnetPCSOOFS 16 bilbd. 209,99 
Xircom Adapters ... CALL 


CoH for Wholesale Prktng on 3M Computer Tope. 


EPSON 

OKpaOA 


Ai.JlnrnD,C«n( 


'CM 


ioi 


m 


HEWLETT 

PACKARD 


HP92275 LoserJe! )tP/llP+/IIIP $59-99 
HP922S5 ■ LI/U+ZU 500+ 81*99* 

HP92295 ■ LaserJet II/IID/III/IIIO .79.99* 

HP92291 ■ LoserJol IllSi. 107*99* 

■ Quantity Discounts Available 
Trotys 

Lower Cassette IIP/IIP+/)ltP .135 

Letter" / Legol Size" llP/lfP+/l[tP 49 1 S9 

Er^velope Trov " IIP/llP+/tHP.65 

Letter / LegafSize ll/IID/lll/IIID . .52/60 
Envelope Tray II/IID/III/HIO ... .... .70 

Letter ^ze IllSi / Legql Size IllSi . 95/95 

Executive Size IIlSi.95 

Requires lower Cassette 
Memory Boards 

1MB Marory LI IIP/I1P+/I11P/(|1/1HD 149.00 
2MB Marwry U IIP/l1P+/lllP/ltl/illD 249.00 
1MB Memory LaserJet IllSi ..... 115.00 
256KDeskJaiPWDeskJel 500 . 129.00 
EtedUet/Desklrf Plus Ink Cortrid^ .14*50 
DeskJe^h^j^oyoci^^orlfi^^^^3j99 

PACIFIC 

25-IN-l Font Car\. ll/1IP/llP+/ll]P/HICALi. 

25 IN1 Font Cort Cteiktet 500/Plus $99 
1 MB Memory Boord IIP/I1P+/IH/IIID . 99 

2MB Mornory fioord IIP/l|P+/llil/lllD . 149 
Poslscn£^ar^aHIP/IIP^ItD/lll/2|l^299 

totemof 
Hayes 

2400 Baud with Software . , 

9600 Baud V.42 w/Softwora 
External 

Hayes Ino sohware included) 

2400 Baud 

2400 Baud Pockel Edition . . 

9600 Boud V 42/V. 42 Ultro 499/649 
iHoyeCtotirTia 240079600 Ext 145/354*99 
Internal Hayes Compatibhs /wrtfr saftworel 
Practical Peripherals 

2400 / 2400 V.42 .75/115 

2400 IBM PS/2 . 199 

9600 V 32/V.42 . . . . . 269 

External Hayes Compatibles 
Practical Peripherols 

2400SA/2400SAV42. 99/125 

9600SAV,32/V42bis 299 

2400 Packet Wjdem.99 

2400V, 42 Pocket Modem w/Sand Fox 159 
Other Hayes Compatibles 
Inlel 9600 Boud with Softwore . , 446 

Intel 9600 V.32bis with Software . . . 499 
AJl U.5. Robotics High Modeb , CALL 
Fax Boards 

Frecom Fax 96 Board .99 

Frecom Fox / Modem. 119 

Intel SatrsFAJftion Fax Board .CAL L 

PracHcol Peripherals Fax Modems 
2400 Baud Int, w/9600 Send/Reev. Fax 99 
2400 Baud ^t. w/9600 Send/Reev. Fax 109 
14400 V.32 Ini. w/9600 Send/Reev, Fax379 
14400 V.82 Ext w/9600 Send/Reev. Fax 399 
Etronics Fox Modems 

2400 Baud Ini. w/9600 Send/Reew. Fax 85 
2400 Baud ExI, w/96aO Send/Reev, Fox 99 


$239 

499 


279 

119 


CORPORATE CUSTOMERS INVITED 
We offer large bid opportunitiei, DUNS #09-718-0517 

OPEN ACCOUNTS ■ Mat 30 termi ctvailnhle to Difi accfxinl& ratnd 
2A1 crf belter, qchjal Freigbr chargei fOB Skckie, IL PhcHie (as above) 
Fnx ofdws tel- Corporate Acccumh 70B-A77-7168, moil P O.'s jos 
□bovaf to Dept Cl 132 

PREPAID ACCOUNTS--Use VImi, MfliterCofd. dhacli, money ordet [no 
co4i or c.o.d.'s plectM:) When orJering by mall plea^ coH in advance 
few shipping and hondllng charges. Shipmenii ta II odd 7.75% lax. 
ftrtinimum ordef 115.00. 5 ^ cotelog. 



^ Prices luh^f m ehen^; pradkirli lebj^acr In ovaikibdily while quanlilSf 
km. EI£K-tBK h not responilbli for pr^inq w typw*rii»B enorv- 


Vfj dfll M 9 H 1 JUSi 931 C] io deilVeiy, rnu>* inrt** noirii. .ju uanTiuai ui w—niu-.. niuriuiuMwi vi *'•w rw 

ly applies. No reSuvni wifrbfr occepred withftjh wi RMA nwrbef Unmiihorized 

7350 North Under Avenue, Skokie, lllmofs 60077 rwturm md ratuwd shipuscnti iwb^np !5% rcsinijlting efor*. ah htk-tek 

MERCMANDISI IS WANE NEW, TIRSTQUAtrrV AND COMPETE. 

& i ... . . .. In na evaral will QBK'TEK be toble for arty damages vAelhw InrXlFnXjl, 

^ In IL 708-677-7660 .^nee^iol wExcepi os voted ^ain^ w (ir^cJii^ 

ET Valueltne is the telemorketing ond mail order deportment of Eie(-T1K, ^ 1L 


CiFck 1G2 on Inquiry Cnrd* 




























































































































Scaled Down Price... 
And Thaf s No Fish Tale! 



With the LANCASTTwisted-Pair/Coax Translator, 
incompatibility in your network is a thing of the past 


This unique translation product bridges the gap 
between Coaxial based Ethernet LANS 
and the newer generation of 
IEEE 802.3 lOBase-T Twisted-Pair LANS. 

By translating the signals between the 


two LAN media types, your network can operate 
smoothly and efficiently with no loss of network 
integrity or capability. What's more, we do it at a 
price that fits your budget. 


Smooth translation at a scaled down 
price of $295.00, it's no wonder that 
many major computer firms are using 
the "twister" Translator. Call today for 
a free product brochure. 



The 'Twister' Translator, Transceivers, 
Netiuork Interface Cards, Repeaters, and 
other fine essential connectivity products 
are now available from LANCAST. 


LAN^ 


STMmAFDHERArtCm^ALNEmCmKB 

10 Northern Blvd*, Unit 5 
Amherst, NH 03031 
Tel: (800) 752-2768 • (603) 880-1833 
Fax: (603)881-9888 

©1992 CASAT Technology IriC- 

NetCom-West, Booth 1104 
- DEXPO Spring, Booth 927 

MADE IN USA. INTEROP Spring, Booth 1630 


Circl* 1B8 on Inquiry Card. 
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"POWER BEYOND 
YOUR DREAMS." 


BfSf BUY 486/331 

Interne^ 33MHz « 8M8 RAM « 256K 
Cache » Teac 1.2MB & 144MB FDD * 
Quantum 210MB IDE HOD w/64K 
DisCache® buffer (ISms) » caching 
controller w/4MB * 14" Seiko 1450 SVGA 
monitor (1024x768) ^ Orchid Pro-l!s SVGA 
card w/1 MB»120MB tape backup»2 serial, 
1 parallel, & 1 game port»101 keyboard » 
Tower case • Windows 3,0 » DOS 5.0 » 
Hi-Res Mouse 
tyr. TRW on-site 
service. 


$3,698 


SX/20 NOf EBOOK 


COMPUTERS, INC.^^ 

>1cma 


ORDER TODAY TOLL-FREE! 

800 - 456-1818 

Open 6om-7pm Weekdays ond Bom-4pm Sohjrdoys (PST) 
Internotiond 510-623-1212, 24 Hour Fox 510-623 0816 

© 1991, Acma Compuleis. Inc., 40501 Warm Springs BM., Fremont, CA 94539 All phoea and specifications ara subjact Id dwigo without ootico. *Tti8 45-day money-back guarantee 
covers Aotna brarxl computers Impresdon PIl^ or HyiirKtal mofiltorsonjy (eoflwai'e, printers, perfihefafe, and flipping are rat included]. Ail tvand names are registered irademeirlQ of 
their respective compaiies. "CLstomer pajis 5liipp4ng to Aoma lor pals replaconent nr repair, and Acme pays return shipping to customef. Call to oonfimi oomptete details 


lntel386TM SX/20MHZ « 1MB RAM 
upgradeable to 5MB »Teacl44MB FDD » 
Conner 40MB IDE HDD * VGA CCFT 
backllte TSTN type LCD monitor w/16 
shades of gray»1 serial & 1 parallel port» 
80 key keyboard ” 3 hour battery Iffe « 6.3 
tbs, w/battery » carrying case « battery 
charger » supports external VGA monitor 
and keyboard. Optional Fax/Modem only 
$160. Extra 
batteries $75, 


$1,795 


386SX/20MHX 

!ntef386^ SX/20MHz * 2MB RAM 
expandable to 8M8 ^ Teac 1,2MB & 1.44MB 
FDD » Quanlum 52MB IDE HOD W/64K 
DisCacbe® butter (17ms) * 14" Hyundai 
Super VGA monitor {1024x768) ■ 16-bit 
VGA card W/512K » 2 serial. 1 parallel & 1 
game port» 101 key keyboard * Windows 
3.0 - DOS 5.0 - Hi-Res Mouse lyr. TRW 
on site service. 


$1,295 


386/25 & 33MIIZ 

lnteJ386^“ 25 & 33MHz - 4MB RAM 
expandable to 32 £ 64MB » 64K Cache 
33MHz ■ Teac 12MB £ 1.44MB FDD » 
Quantum 105M8 IDE HDD w/64K 
DisCaehe® buffer (17rns) ■ 14" Super VGA 
monitor (1024x768) • 16-bt SVGA card 
w/1 MB * 2 serial, 1 parallel, & 1 ganw port»» 
101 key keyboard » Windows 3.0 » DOS 5.0 
• Hi-Res Mouse»lyr. TRW on-site service. 

25MHz $1,795 
33MHz $1,895 

486/33Mlfa EISA 

Ir)tel486» 33MHz . BMB RAM > 256K 
Cache » Teac 1.2MB £ 1.44MB FDD » 
Quanlum 210MB IDE HDD w/64K 
DisCache® buffer (15ms} » 15' NEC 4FG 
Super VGA flat square screen monitor 
(1024x768) « Orchid Pro-lls SVGA card 
w/1 MB ^ 2 serial, 1 paralleE, £ 1 game port» 
101 key keyboard Windows 3,0 >* DOS 5.0 
Hi-Res Mouse » 
lyr. TRW on-site 
seivicG. 


$3,895 


hen it comes to of- for Your Dollar. ” BYTE 
fering the highest quality Magazine applauded Acma 
components, blazing-fast hr ^^SpeedAndReltabilifyAt 


performance, 
friendly service, 
and unbeatable 
value^ Acma ranks 
among the best! 
Just ask the experts 
at PC Magazine 


MAGAZINE 


"Tifw iRsrfecr Windows 
3.0 Wontstofrofl' "Our 
FovoWte ftp TFw Acmo' 


An Oufs/an cf/ng 
Pnce." Clearly^ if 
you demand the 
best^ you won't find 
a better choice than 
an Acma com¬ 
puter. And we 


who said Acma offers guarantee it with a "Ho 
Power Beyond Your Questions Asked" 45-Day 
Dreams, "and "A Solid Value Money-Back guarantee! 

FfATURES & SERVICES 

Y 45-Day "NO QUESTIONS ASKED" Money-Bock Guarantee* 
T One-Year Parts And Labor Warranty 

T FREE One Year On-$ite Service In AAost U,S. Locations 

▼ FREE Lifetime Toll-Free Technical Support (AAon. - Sob) 

Y FREE 24 hour, 365 days o year, tech-support bulletin board! 
w Major credit cards honored {not charged until order ships) 

▼ Net credit terms avaliable For qualified businesses 

T Windows 3.0 & DOS 5,0 preloaded FREE (except notebook) 

Y FREE Return Shipping Of Replacement Or Repaired Ports** 

T NEW PRODUCTS! Fax/modem cord, $115® Programmable 
keyboard, $125 >> 1.2GB hard disk drives, Call Todoyi 
w Personal And Business Leasing Plans 

▼ Special GSA And Quantity Discounts 

▼ SPECIAL! $1.00 Upgrade Program 

▼ 48 Hour High-Temperature Bum-in 

GSA# GSOOK91AGS5107 
Gall Toll-Frae 800-456-8809 
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CircU 172 on Inquiry Cord. 































H.Co. hasAmerica*slargestselectionofmemory! 
And, we 'll beat any USA advertised price. ^ 


Laptop Memory 


TOSHIBA 

Merrory Price 
Added 


TlfBOSE. 

1MB Kit. 

.$149.00 

XELE 

&2000BX 

2MB Kil. 

.190.00 


4MB KH. 

,..-310.00 


8MB IGt. 

,..679.00 

T1200XE 

2MB (Qt. 

....110.00 

Tieoo 

2MB KS1. 

... 119.00 

T3H10SX 

2MB la .„... 

-.^119.00 


4MB Ki. 

... 209lOO 

T3t00 

2MB KH. 

^..279.00 

T3100e 

2MB Kl.. 

.,..119.00 

T320G^C 

2MB Kit. 

.... 119.00 


4MB Kil ...... 

...,209.00 

13200 

2MBKiT. 

.119.00^ 

4MaKif. 

.200.00 

T3200 

SMB Kit .. 

...22900 

T5100 

2MB Kit 

119.00 

T5200, 

5200C 

aMOKit. 

....119.00 

@500 

EMBKit....... 

....429.00 

mm' 

Memory 

Added 

Price 

L40SX 

2MB Mem... 

.$119.00 


4MB Mem. . 

....219,00 


8MB Mam.. 

.,,.44900 


' Memory Price 


Added 


Portable III 

2MB Kit 

.$129.00 

Portablei386/20 



1MB Kit ....„ 

.,..170.00 


4MBExp.._ 

....459.00 

Ponable 

1MB BD ..... 

,..,119.00 

LTE2Be 

2MB BD ... 

.,„ 149.00 


4MflBD 

.,,,459.00 

Portabte 

LTE3B6SB0 

IMBBD. 

179.00 


4MB BO. 

....35100 

SLT286 

1MB BO. 

... 129.00 


4MB BO 

..,.429.00 

SlT/386 

iMeso..... 

.... 139.00 


aMBSO. 

....219XX] 


4MB ED. 

.399.00 


NEC 

Mem ory 
Added 

Price 

UHraU^ 

IfcffiMD 

.$a29J00 

206F 

4MB MD... 

,...599.00 

Pftjspeed 

IMBBD 

.... 150.00 

Sxy20 

4MB BD. 

. .439.00 

Prospeed 

IMBBD ...... 

..., 130.00 

286 

3e6SX/16 

2MBaO 

250.00 


4MeBD. 

,-,300.00 

Pfospeed 

2MB CD 

.^250.00 

306 

8MB CO. 

.999.00 


Price 


Added 


SSJSX 

2MB Alpha... 

.1169.00 


2MB Beta ... 

-160.00 


aMB EXP.... 

... 189.00 

Simspoft 

2MB CD_ 

-189.00 

28@e 

4MB CD. 

-42900 

TLRtjOSpoil 

IMS SO ...... 

...159.00 

386e 

4MB BD. 

...405.00 

OTHERSm emery 

Price 


Added 


AST8d. 

IP,©SIMM _ 

,..$79-00 

Nortebook 

41© SIMM 

...209.00 

Sharp 

IMBBD. 

...139,00 

PC-6220 Nowbook 


HIM. 2000 

IMB BD 

... 129.00 

T1TM3000 

aMBKit-. 

... 129 00 

Everex 

TerrpILX 

2MB MD. 

.,.199.00 

Panasonic 

IMBCD*,... 

^120.00 

CF-170270,370 


Epson 

1MB UPG... 

... 150.00 

NB3S 

4MB UPG,... 

...age.m 


Math Coprocessors 


■ /nt ^ cp V 

iiT mf ^ 

Pan f Price 

2C&74 ..smoo 

2C57-10 . ... 89 .00 

aCaM2 .. 99.00 

2C07 20 t09,00 

3CS7SX 16 t39j00 

3Ce7SX-2S ..159.00 

308720 179.00 

3007^25 179.00 

3087-33 189.00 

308740 209.00 

Cyrix 

Pan I Price 

82587 20 $9900 

83S87-16 tAi.DO 

83SS7-20 159:00 

53S&7'25 169.00 

83087-16 .... ... 199 DO 

830S7-20 189.00 

83087-25 taa.DO 

83DS7 33 ..199 00 

eSDeTnW .229.00 




NT 

3C87-^:i 


i,-"' 


Intel 

Pan # Price 

e04B7SX-20 .$509.00 

0O3S7 33 .21100 

@0387-25 219.00 

80387-20 ...._..211.00 

@0387-16 219.00 

@03e7SX-20 150.00 

eooa7sx-i6 _iw.oo 

B0287XL 109.00 

00387XLT 109.00 



PURCHASEORDERSACCEPTED 


from iiniversii lesTpo vernmehl & qiiallf lad ffrmsl 
InjernatlQJial omgrs & FAX orders acceptecf 


MacCta^ 

Mac lb.ll$i 

Macllsi 

Mac Idjlsi 

Macb 

Macbb 

MacIRx 

MacSlSE 
30. Plus, H. 
Ilcxjlx 


Memory Price 
Added 

1-3MBBD.^ $ B9.00 
aMB Kil ........ @900 

iMB Krt.. 69.00 

2MB Kil.. 150.00 

^iMBKil ..209.00 

8MB Ki!.499.00 

lEMBKit.^.00 

4MB Kil.190.00 

ISMBKSt.^690.00 

4MB Kit ..199.00 


m 


Added Price 

50Z,55SWE81. 1MB.$59-00 

70-121,P-70 

50Z.5^X,?0-E61. 2MB...109.00 

70-121 P-70 

55SX,65EX,56LS. 4MB ...... 239.00 

34F3077 

7I>-A21J^1J21. 2MB 
B61 
30386 
P&l 

acH>n 
81111,31 

a0-A21.A3TA6i 4MB 
90J5 
TOiO 


aMB_ 
2MB. 
1M8.. 
2Mfi . 


Memory Price 
Added 

Bravo 486/25 

2MeKil ....$119.00 

SMB Kil.400.00 

PmmSBfrSXie 
& 20, 25. 33 

SMBKn.400.00 

PiEmllSX/20 

iMBKil ... 59,00 

SX'16 4MB Kit....213.00 

CupidExp, a<BO....26900 

py^tfTi iMBiat .. 59.00 

386C 
WKST 
8 Brava 

premium 286 

Fasliam 512-2W 


.. 119.00 

.._99t30 
...119.00 
... 7900 

.. i:^.oo 

..239,00 

4M0 ..259.00- 

2MeeD .319.00 
50&605efies 2MBBD 29900 
50&60 2MB5D 24100 

Pa2MoctetS7SX,9Q.95 

8MBMD. 499.00 
CALL FQft ff/SC 
5Ksrfw em 

Memory Price 
Added 

P.MSX-r 1MB BD.$189.00 

4MB BO 579.00 

8MB BD_1.099.00 


4MBKit. 


Ptenmjm 

386 


IMBKil . 

4MB Kit . 


Memo r 
Added 

DP38& 2MBMD_ 

33,48&25.33$ 

Syslemp 8MBMD,.. 
DP38& IMBBD 

2DeiO$25e.25 

4MB BD 
IMBMD . 
4MB MD.. 

DP386S/16 IMBBD 
4MB BD 
IMBMD.. 
4MB MD.. 

DP286N. IMBMD 
386N,$366SX'E0 

2MB MD . 
4MB MD 

OK8D. 

DP38&ie IMBBD „ 
2 MB BD.. 
8MBBD,, 


.109,00 


UPG 

2MR 

26900 



UPG.&Bqx 

...11900 

209,00 
. 5SJOO 

P.M,SX/16 

. 

UPG Kil 

2 . 

249JOO 

. 50,00 

.340.00 

P.M.38&20 

Exp 

2MB __ 

UPG. Kit 

,-14900 



2MB MD. 

349.00 



0M0MD ...... 

.999.00 


P.M.3a&25S 

2MB Kit. 

...199.00 

Price 

P.M.3B&25 

SMB Kit 

-65900 

.$119.00 


2MB MD. 

SMBMD ...... 

bmb ... 

BBS 

....39S.0Q 
... 139.00 


RepIBD 


P.M.386/33ES48a/25E 


....290,00 

89.00 


2MB MD 

... 279,00 

.209 00 
....119.00 
-,,299.00 




..^ 89.00 

.200.00 

.... 69.00 

e m 0 r y 
Added 

Price 


2-38&20. 

1MB SM . 

. $6900 

100 00 

a5,;s33e 

aMBSM. 

.129:00 

....249.00 


4MB SM,™. 

,,.250.00 

.... 90.00 

2-3a6SX. 

2MB SM. 

...119J00 

-.,279.00 

aaeiP+^LS 



,...599.00 

-,,890.00 

Masterspofl SL 

aMB MO™. 

-.199.00 


WE CARRY MEMORY FOR ALL 
COMPUTERS 
AND LASER PRINTERSAT 
LOWEST PRICES! 


Laser' Printer iVIemoi'y 

Model 

Memory 

Added 

PRIDE 

H.P.Laserjet IIP. 

IMB Mo&jIb. 

.$85.00 

Ill.lliO.lliP 

2Mfi MoiiJle .. 

.119.00 


3MB Module_ 

.T 79,00 


4MB Module_ 

.209.00 

H.P.Laseriet IIJID 

1 MB Module. 

. 85,00 


2MB Module. 

.119,00 


4MB Module. 

.200,00 

H.P.Lsserietllt3 

1 MB Module. 

. 69.00 


4MB Module. 

.180.00 

HP.Deskjet 

256K Module. 

.10900 

IBM 4019.4019e 

1MB Module. 

.90.00 


2MB Module. 

.139.00 


3.5MB Module. 

.21900 

OKI Laser 400 

1MB Module. 

.109.00 1 


aMB Module. 

.149.O0' 

OKF Laser 900.820 

IMBMbdule. 

.109.00 


2MB Module. 

. 14900 


4MB Mottjle. 

.199.00 

Panasonic 4450 

1M6 MoiXjle ... 

.160,00 

PanasarK 4420, 

iMB Module .. 

.■ 99,00 

4450i 

2MB Module .. 

.149.00 


4MB Module .. 

.249.00 


Chips/SIMMs 


STANDARD SIMMS 

DRAM 


PART# 

PRICE 

PART# 

PRICE 

256X8^10. 

.$17.00 

IXInBO . 

..$4.95 

2^m40 . 

.15.00 

256-80.. 

..... 1.80 

1X8-00.. 

.. 43.00 

256-70 . 

200 

1X9-80. 

..43.00 

256X4-80. 

.5.00 

1X9-70. 

.45.00 

4464-80 .. 

2.50 

4X3hS0 

, ... 16900 

4464-10 

2jOQ 

4X8-S0. 

.159.00 




KINGS I ON 


Convert your 286 to a 386 

The SX/NOW Works with; «« wt. 

Compart, EpEAtn. HP , NEC. AGl 


Lancltnark Spaed TaeI (T ill 



Mciiel 
WodetSSSX 

M«tel 50^-r 2DMHZ SX NiWi 
PSr? Modal 25WHZ SlUHow' 

KINGSTON SXiNQW CPU Upgrades 

20M1TZ .$345.00 

25 Mm.....395.00 


All Prodiicts 

^100%^, 

Guaranteed: 



WE NOW CARRY DISCOVER 


H.Co. 

Computer Products 

17922 Sky Park Circle #F 
Irvine, CA 92714 


Orders 1-800-726-2477;^; 


Tech Support 1-714-S33-3364 
Information 1-714-833-3222 
FAX 1-714-833-5389 

GerttianyOfflce: ThomasBohlmann 
Charloltenburgemfer IS. 1000 Berlin 10 
_ TEL: 030/3410478 PAX: 030/3426310 


PO's accepted fram universities. Qoverriment agencies $ qualified tinns. 

2. VlSA,MC,AMEX,COD,pre-paid & apprived PC's only, please. 

3. FAX orders accepted. 

4. Internatinal orders accepted. 

5. 15% RBStocfiirtg fee on returns within 30 days. No refunds after 30 days 

6. No Sefiware reiurns. 

OPEN WEEKENDS 


‘ Any legitimate advertised price Imm comi^nies will new merctiandise aciually irr stock. Offer excludes Chips and SIMMS. Trademarha are the property of therr respective complies. Pdoes are si/pject to change. 
1992 H.Co. Comptiler Pfoducls, 


Circle 184 on Inquiry Card (RESELLERS: 185). 


MAY 1992 -BYTE 329 








































































































































































Price, Performance, & Perfection 

ABTECH 486/33 Mhz 



$1,799 

Complete 

ABTECH 486 USA motherboard 64K cache, 4MB RAM (eap. to 64MB), 1,44 & 1.2 MB FD, 

80 MB HD, 14" color SVGA monitor w/ INTO display card, Med tower. Enhanced keyboard 

Please call or fax for other configurations, notebooks, or portables 






One year 
parts & 
labor 


On-Site 

Service 


tim' 

TECH 




warranty 


Option 


SUPPORT 


MADE 

iN 

USA 

★★★★ 



AT ABTECH* our people arc here lo serve your computing needs. From our 

286 model to our sophisticated 486/50 EISA system* we are able lo custom configure your 
system ai a price you will be satisfied with. Each ABTECH® system is assembied with 
quality parts by experienced technicians to ensure top performance and neiiabUty, 

You are guaranteed a high performance machine with our ^MADE IN USA^ motherboards. 

Backed by perfection in customer service and knowledgeable technical support, ABTECH® computer 

is one of the best personal computer you can buy,. ,with ABTECH there is a difference, 

PLEASE CALL FOR AN fNFORMABVE VIDEO brochure (VHS NTSC/PAL FORMA!) 


Domestic & Inti. Resellers wanted 

(2) 818'575-000 

24 HOURS 

FAX 818*575*150( 



I 


INCORPORATED 

1431 N* Fotrero Ave. Unit B, 
S. El Monte, CA 91733 USA 


Ki ABTECH Etie. TIm trtindi df nainjE^ tnaittcinad in tridiKDilki Iheir nptxBve ceeipiniei. ABTECH jnd Hi Iqga ki i tndaiiifk of ABTECH Inc: hiaidlln^ and ipfiEieable tixei an Dcdudcd ha jKdm. Prtw and ipeciFliCiUiafti in uib^ 

du nge w/o naticx. Tlie of credit cardi m iul;^ lo nuxtuigE: 30 dayi moiey bi ck guiranm 


330 BYTE- MAY 1992 


Cirela 170 on Inquiry Cord (RESELLERS: 171}. 




















































ilCP-ne Superstore timt sells Direct 



Hunt Drives* 

Western Digital 

peftormcnce 'Covlqr' seriea^yith 1 
Cache and 32K buffer. 

AC20O eOMb IDE.299 

AC2120 125Mb 1' 3.5' 14ms IDE.375 

AC2200 20ClMb V IS' I4rm IDE.539 

Maxtor 

7080A eOMb ri5‘ ISrm IDE. .. 279 

7120A 120Mb r 3.5' 15ms IDE.3fifl 

lXT213A213Mb T 3.5' 15ms IDE.599 

M>i124a 1.2Gb r 3.5' 15ms IDE 1995 

Panther I^GbSI995 Panther 1 JGb 2S9S 

Conner Peripherals 

30104 120Mb 3.5"l9iTia IDE. m 

3204 20QMb 3.5* 16rm IDE .. .559 
Col fof QuanMn, Mcroptslte, Seogote. Also 
conlrDAers Irani UlncEtra', Alvvoys, WD etc. 

Hard Drive Cards 

Plus Development 

Hard Card IIXL 50Mb ISblt 9ms.. 295 

Hard Cord llXi 105Mb I6blt 9ms.440 

Baekuds 

Colorado 

DJ10 120Mb Tape Drive kntemat... 235 

DJ2a 250Mb Tops Drive Internal .315 
OFAZOO 700Mb Tape Drive Internal... 779 

Syquest 

44rvlb Rennovoble 5.25'Drive Inr.306 

3eMb Removable 5.25' Drtv© Int_469 

Dual drive cose with power supply 169 

SyDOS 

Syquesl 44Mb external (B-blt) ..649 

Syquest a0Mb external (8-bttS ..749 

Includes caching software. moTHKal, SCSI 
card and SyDOS BIOS. 

Floppy Disk Drives 

Toshiba 

ND04DG 360K S.25‘ HH PC/XT .... 59 

ND03OEG 1.2Mb 5.25'HH PC/AT,...72 
MD3S61GR1.44Mb 3.5' HH w/AT KW . 72 

ACP 

360K a.2a'HH,_56 1,2Mb 5.2a-HH ..66 

720l< 3.5- HH.59 1.44Mb 3.5' HH ,6? 

2.08Mb3.5-HH .Call Coll for S.25“ Mtg. Kit 

Pacific uim 

1.2Mb External for any parallel port.. 236 
1.44Mb Exfemol for any parallel port . 235 

MuitiMedIa 

Sony 

PC Magazine Editors Choice 

7205 CD Loser Ubrory w/sbf CD's ..549 

Brown-Wagh • Creotlve Lobs 

Complete alUrvone MPC compoflWs 
upgrode l# Includes; PdnaKsnlc CD Drive. 
Sound Bloder Pro. five CD's. Mrcrosoft 
MutHmedla Windows. Bookshelf. Hypargllcfe. 
©onnes. drivers, cables, oonneciors ona more 
MurtiMedla Kit Intemal/extemat ...699/799 
Soured Blaster /Pro .. 146/239 

MediaVision 

Complete MPC upgrade Jrtt with CD Drive 

PC MuftlMedka Ktt Int/ext ..549/1049 

Pro Spectrum Plus/16. 239/299 

input Devices 

AC P 3-button Mouse CiTTited supply) 14.95 

CH Products Fllghtstick. 49 

Mouseman Combo/Cordlesa.75/60 

Logttech Trackman sertol/bus.69/72 

Logltechi Trackman Poilable.. 104 

Logitech Fotorrxxi.599 

Mlcrospeedi PC-Trac ser/bus.79/89 


Mtchaelangelo, Friday the J3th 
PIUS over JOQO other Vimsesni 


amt 

AlfTiVWl 




7T^ 

SYMANTEC 
Norton 
Antivirus 
v2.0 

The perfect antidote for virus 
Infected systems plus on-gQing 
preventcrttv© core. Includes Norton's 
24-hour Virus FAX-Lkie for updates 
when new viruses appear. 

Norton AntMnis.. $77.77 



Chips and SIMM's 

RAM Chips 

41256-100 256KRAM 100ns DIP ... 1.99 
41256^ 2S6KRAM aOns DIP ...2,19 
414256-80 256i<x4 RAM sons DIP ... 7.95 
IMb-lOO 1Mb RAM loans DIP ...5.49 
IMb-aO 1Mb RAM 80ns DIP ...5.99 
Over 2a.0C)a.lX]0 IC's in-^ock including 
7400. L3. ALS, CMOS. Uneor oH typesi 
PkB Sockets, Cfyslols, Connectors md moine 

SIMM Modules 

4210QOA9B-10 lMbx9 lOOrs SIMM .49.95 
42l000A9B-eD lMbx9 80ns SIMM.54.95 
421000A9e^ lMbx9 fiOns SIMM . 59 95 
424D0DA9fr8O 4Mbx9 BOns SIMM ...169 
424000A9B-60 4Mbx9 60n5 SIMM .. .109 
412S6A9B-gO 256Kx9 BOns SIMM 19 95 

41256A9B-60 2S6kx9 60ns SIMM 24.95 

Maflt Coprocessors 

AMD 

Increase the performance 
of your 286 powered PC/AT 
aDC207-10 Coprocessor ICMNz 49.93 

Intel 

0007 5MHZ ....79 a03a7DXP 16/33 .199 

9007-2 6MHz....e9 903875X16.128 

0Oa7-T lOMHz . 89 e0397SX-20.144 

50287X1 all 2S6 .89 B0487SX-20. 499 

Cyrix 

63D87-1616MHz 169 B3D97-40 40MHz 239 

03O87-2O2OMH2l7a 83$a7-$X16.114 

03D97-2525fVlHzl76 83887-5X20 ..^129 

83D97-33 33MHz 189 83337-3X25...,.149 

IIT 

2C97-8 8MHz .79 2C87-12 12MHlz .95 
2C87-tO lOMHz .sa 2C87-20 20MHz . 99 

Memory Upgrades 

Loser Printer Upgrades 

HP IIF/IIP+ZIB/IIID/IIIP 2Mb.124 

Okldota OL400 2Mb.143 

Okldofa 01000/820 2Mb.148 

Panasonic 4420/44501 2Mh.148 

Coll for other models plus we stock most 
User memory upgrades with OK AM 

Laptop Upgrades 

Apple Powerbook 2iMb ....... 127 

AST Exeoutlve 1 Mb ...., 78 

Compaq LTE356a/2Q 1 Mb.175 

Everex Tempo/LX/16 2Mb.147 

IBM L40SX 3Mb.127 

Toshiba T1DO0SE/LE/XE/2O0Q 2Mb.,225 

Toshiba T2CiOOSXe 2Mb .......225 

Toshiba T3300SL/4400SX 2Mb.Call 

Coll fm zenith. Saiorp, Tl, and mare 

Palmtop Upgrades 

HP951X 2Mp..„227 F^uet 1Mb,..327 

Computer Upgrades 

AST Premium 366/25.33 .SX16/20 1 Mb 68 
Compaq OP386/33AS6/33Sy$Pro2Mbl2a 
IBM 30-296 #30f5360 2Mb 106 

IBM 35.40.5533(.65.70 #6450604 2Mb 118 

IBM90.9a.P7a #6450902 2 Mbll 8 

Con for NEC, HP, Zenith, Leading Edge. 

Micronfcs Gemini 

4WDX/50 

One of the first 
motherboorcfc y 
to support Intel 
486^ DXZ clock 
doiitiier technotogy.^ 

Allows Internot CPU 
function to run twice 
the speed of the system. 

Has baby AT form foctor. 256k 
direct mapped cache and RAM 
expandable to 64Mb. 

486Ok2/50MHi.$1399 

48aDX/33MH2 (ful AT size)...$1199 

Matherhoards 

AGP 286-12 half-size board w/Ok.89 

ACP 386SX-20/25 w/OK..269/299 

ACP 3e6DX-33 64k cache w/OK 449 

ACP 3860X^0 64K cache w/OK.499 

ACP 4e6DX-33 256K cache w/OK.099 

Orchid 396/40 128K coche w/DK.,,.599 

Orchid 4a6/50DX256K cache.. 1799 

Processor Upgrades 

Ktngstofi 

S)(/Now 20MHz SX upgrode module ...379 
SX/lVow 25MHz SX upgrade mocMe ,,.499 
Specify tor IBM PS/2 or AT, AST. HP ES2B6/12 



Leading Edge eomguter 

5 a 


1 Thesa Leading Edge Systems include... , 

1 • Mouse ■ 2 Hoppy Drives - Enhooced 101 Keyboord A 

1 • Quontun Hard Drives * Microsoft Windows. DOS 5.0 & Works M 

A 

1 


CDiVPtITEIt 

sst-ieptus 

SI puts 29 

MlttOWtf 53 

m 51-20 

Model t 

O3SP2051E 

D3S2F'2G^1E 

DaMF^lOiB 

IMS21O10 

MRP$ 

1399.00 

1S99 00 

2599,00 

2B99.00 

CPU 

soses-sxifi 

0O39eS3t-2O 

SO30&-33 

flO40eSX-2O' 

Hard Diiw 

52 Mb 

52 m 

T05 Mb 

IDE MB 


ZMB 

2 m 

ZMB 

2 MB 

Max RAM 

18 Mb 

1dMb 

84 Mb 

04 Mb 

CaiSreBAM 

_ 

_ 

10 Kb 

04 Kb 

Full. Slots 

4 

4 

« 

8 

.. .VIDEO 

WI0)iWa/75«t 

aoqnwa/25€k 

ATT WcRKler 

Ah Wrrnder 

kO 

ISBfhpar/mA 

2serf1(ttrmA 

?s«r/ipar/m4! 

2s«.ribartaA ' 

ACP Price 

359. 

1039. 

1893. 

1933. 



Note: 2400 Baud Modem with SXPlua20 & 486SX20, FAK/Modem with MWTower33 


Leading Edge Monftors 

C MON .42 C MON. 31 CMON,26ADE 
640X480 ( 42) 640X480 ( 31) 1024X768 ( 28) 

249/ 259. 349. 

Ihumit^lria pric^/detats on NEW DeskPak Kit wtth 

60 Mb... ! 799. 30 M b. ■ ■ 1999. VGA, stand & keyboard far your Notebook 


386SX-20 MHz Notebook 

> 2 Mb RAM ei!pto5Mb 
-60 Of 80 Mb Hord Drtv© 

* 1 ser. 1 par, 1 kb, VGA A.Vibs. 
FREEI DOS S O, Windows 3.0, 


EMponsion Boards 

Orchid Techrrotogy 

RcffnQuBsl 16/32 w/OK-- 228 

RomOuest 8/16 w/OK..... 148 

AST Research 

SIxPak 236 W/OK. 106 

C^pld32w/0K....249 

Boca Research 

BocqRAM at Plus w/OK tifies SIMM’s) ... 119 
BogoRAM at Plus I/O w/OK.149 

Jntel 

Above Board 2 ;PtU5W/2Mb .489 

Above Boord Plus 8 w/2Mb...489 

ACP 

IDE Irrteftoc© with f/O ..59,95 

£4)FlDppy(2.eeMb3 w/IDE adopter . .. 79 95 

IDE Interface with BIOS ROM..65 

Serial intettoce card .. 39.95 

Serial, poroaiel. gam© Inteitoce ..,49.95 

2Mb EEMS AT memory boord w/OK ..99.95 



Eve rex 

The all new Tempo’™ Carrier’“ 
Notebook weighs In at only 5.2fbs. 
20MHI I386SX powered with 2Mb RAM 
and 40 or dOMb hard drive. New 
‘ICeyMousa- Integrated pointing 
device. Plus FREEI MJciosott Windows 
3 . 0 . MS-DOS 5.0, Mouse and Corrylng 
Casa. . Call for ACP Price! 


US Itobotics Free Umited Offer.,, 
The Sierzd Network storfup kit: 

It's like coble TV tor your PC, onty 
better. Vou'll play games St have real 
convarsotions wflh olhar Sisfro 
subscrftjers. Ktt Includes software, 
monuol. list of 
slgnHjp riLmbers 
and usage credit. 

Sportster Modem 
Since Sierra has 
stondordizfid on the" 

US Robotics modem 


from their end we wilt 
send the Start up kit ^ 

FREEI with your pufchCEe of the 
Sportster 2400 bps external modem 
(compare to the ACP everyday low 
price of 5159 for Just the Sportster) 
Sportster bundled w/TSN kit.$129 



PAX Boards 

Intol 

SoltsFAXtton Cord.... 539 

SofisFAXttoo Hand Scannef option.339 

Frecom 

1-Liner Fax/Modem.169 

l-Uner Fax/Modem for Windows.229 

FAX96/Maciflm for Wndaws 169 


Diskettes 

Fuji 

ACP stocks complete 
Fuji Diskette Ena. A| with 
Lifetime guarantee. Box (IQ) CaB for color 

5.25- HO Disks.8.95 DS/DO Dl^ 4,95 

3.5' HD Disks.14.89 DS Disks.. 7.99 




xideo eraphiescard^ 

ATI 

Grophics Ultra w/512K & Mouse.549 

Grtaphics Vanrtoge W/512K & Mouse .. 389 

VGA Stereo F/X XL w/1 Mb...369 

VGA Wonder XL w/1 Mb & Mouse ....... 235 

Orchid Technology 

ProDeslgner tis w/1 Mb ond RAMDAC . 245 
Fahrenheit 1280 w/ 1 Mb .366 

United Solittions 

(mage 8m 8/16blt 256K 800x600.....69 

Image 1024 w/512K 1024x768.89 

image Ultro w/1Mb 1024 256 cObrs .... 139 
image HlColor w/1 Mb 12e0« 1024 .......159 


INFRALINK NEW! 

Wireless Communication 
System 

Infralink is the first 
& most advanced 
system for linking 
computers wtth 
peripherals via 
Infared Hght. Ar>d 
no ltneH 3 f-dght l$ 
required I Just plug I 
INFRAUNK device I 
into your PC. another Into your 
peripherot ond send dcrto vfo Infored, 
No more running cobles or rewiring. 
Storter ktt (3 modules, cobles)... $599. 
Additionql Inltollnk Module ..-.. $199. 



AlCP Mery Stteeiai Buys 


^pecicnfcs ore siiC^acf fo prior soto,, 

IBM OS/2 Extended V. 1.2 O S') ..........99 

I0M OS/2 Local Areo Network Server 

version. 1.2 (3.5’). 75 

IBM DisplQyWrlte4/2, OS/2 C5.25') .....99 

19921C Master (3 volume set).149 

I8M DisplayVWte 5/2 149 

Mognovox CD30Q w/CD-ROM 899 

-1 Mb*2400hpi-40Mb.Boftwcxe-2fl6 


Mognovox CD500 w/CD-ROM.1099 

•2 Mb- FAX/M6dem -SOMb -Software • 36eSX 

DFI486/33 Motherboard...799 

DFI 386SX-20 Motherboard.......229 

m 386/25 Mothertsoord.....319 

Mognovox Matals Notebook.1499 

- 2 Mb. 40 Mb.MQU 3 epen-Case* 3 B 6 Sx -Software 
CoiV for your copy of our quarteriy 
tobioid The ACP Corrputef Hofffne ' 


s/ttce 

}9?6 


Advanced GompiHrer Products, inc. 

1310 E. Edinger, Santa Ana. CA 92705 • FAX 714-558-3849 • Toll-Free 1-800-FONE ACP • Sales 714-558-8813 ___ 

No suncharo& on credit card. Credit cads nol ctiarged until m sliip, 100% risk free return (juar^ntee! 11 you are not 1QC‘)li satisfied just return insured wrtnin IS da^ coreplelfl witn all materials In naw 
re^lsable condition wtti oriQinal Invoice. ACP wtli immedlaiieiy excltange product w issue ACP oredil less shi|>pin^ for future purchase. We ship UPS Ground. Next Day Air and F^Ex availatde. 

CircU 173 on Inquiry Coni (RESELLERS; 174). 
































































































































Although 
We Carry A 
Variety Of 
Products, 
WeOnlyOfe 
QuaUty. 


EXPANSION BOARDS 


Orchid Technology 

Riniqinsi l()/32 

OK $229 2MB $329 

2-8MB for PS/2 50/55/60/70/80 

Ramifvesi S/lfi OK $149 2MB $245 

BOCA Research 

Al PIlK 

OK sits 2MB $199 2-8MB UM 4.0 ATs 
Bocarara 2 for PS/2’s OK $159 2MB S2I9 
Bo(arara)a-PS/2 30 1MB$158 

AST Research 

Kaiqtar Rus 286 OK $189 2MB $289 
up 10 8MB for ATOM 4.0 
Rl[itr«286 tMB$279 
Cupid 32 OK $250 


VIDEO GRAPHICS CARDS 


ATI 

8514 Ultra 1MB PS/2 «r ISA BUS $449 
Graphics Ulira 1MB & muuse $549 
Graphics Vhni^ w/1 MB $389 
NEW!llVGASimioXL*'/1MB$375 
VGA Wntder XL I MB w/mouse $239 

Orchid Technology 

fairenheli 1280 w/1 MB S Sierra $379 
PRXIeslener IIS 5I2K$I99 1MB $219 
Prodesigner BMC far PS/21MB $399 

BOCA Research 

BOCA Super VGA 312K $139 1MB $179 


PRINTER UPGRADES 


Hewlett Packard 

laserict HR HI. HID. IHP 
1MB $69 2MB $119 4MB $199 

Lasers II. IlD 

1MB S88 2MB $119 4MB 3109 



0 matter what you buy from us, you won’t have 
to worry. Because at Universal, we only stock 
_the most reliable products in the industry. 

That’s why, we can offer a 5 year warranty with a 30 
day. money back guarantee on every product. 

Plus, everything you buy Is guaranteed to be 
compatible with your computer. Because when you call 
to Older, our sales service department will help you 
figure out exactly what you need. They’re knowledgeable 
about every product. So they’ll be there for you every 
step of the way. 

And just to make sure nothing is overlooked, we also 
check every product for quality before it's shipped. After 
that, it’s sent to you anyway you like. 

So if you want to upgrade your 
computer, use Universal. Because 
everyone who orders a product 
from us, gets the same thing, 





IIBM PS/2 UPGRADES 

■ 

LAPTOP UPGRADES 


Panasonic 4420 & 44S01 

I MB $109 2MB $129 4MK $229 
4450 IMB$17944552MB$269 

Ppson EPLOOOO & EPL7000 

IMB $129 2MB $145 4MR $235 

IBM 4019 &4019E 

IMB $115 2MB $139 3.5MB $190 

OKI 400.800,820.830,840 

IMB $119 2MB $168 4MR $199 

Canon 

lBP4 2MB$2(l8IJBP82MB$n9 


MEMORY CHIPS & MODULES 


DRAM 

tXI^7nNS$4.95 2ri6X4.aONS $4.99 
tXI-BONS $4.50 256X4-I00NS $4.95 
256X1-80N.9 SI .99 256X1- I20NS $1.75 
256X1-I00XS $1.85 256XI-I50NS $1.59 
64X44i0NS $3.00 64XI-10(INS $1.75 
64X4-1(KINS $2.75 64X1-120NS SI .60 

SIMM/SIPP Modules 

4X9-70?BS!694X9B0NS$159 
IX9-70NS$42 IX.9-80$4I 
lX9-lfl0!C$40 


MATH CO-PROCESSORS 


IIT 

llfa!3C87-16.-25.-206-33$t69 
IIS83CB7-168X $115 -208X $129 
NewUS83fX17^0$199 

Intel 

80387-16.-20.-25 &-33 $239 
80a87-16SX$t3g-2(J6XSI89 
80287-10 $75 8(K87XL $99 


IBM PS/2 Memory 

5159594 2MH MOD 507,, OTvSX, 70 $99 
6459608 2MB MOP 70A21 $119 
34F2933Si774MB PS/2 SIMM $lffl 
6450129 8MB SIMM $564 
30l'5360 2MBrw3fV26f)$99 
64r)012K4MBMODS10S95$219 
6459902 2MB MOP 90 & 36 $129 
6450609 2-8MB MOP ,59,502,6U $298 
64541605 2-8MB MOP 70 8 80 $350 
34F3077 2-|,1MB MOP 70 & 80 
w/2MB$298 

34l''30II4-16MliMOP70SilO 

w/4MB$429 

PS/2 Hard Drives 

Zero Sim fw 5(1.5Ki 

52MB $396 SllMK $495 195MB $.599 

124MB li)i'55SX. 70 $740 240MB $899 

20CMB$I095 

124MB MPL55SX.70S740 2n()MB $1085 

Processor Upgrades 
by Kingston 

IBM PK/2 50.80.5(K. 30/286.25/286, 
AT. )Cr/2BG. AST Premlij[Ti/BrEWi> 266. 
tapafl DeakfPi 2%. Rui^iliu III. HP 
Veora RS/12, tS/B, NEC PnwerMatu 
Epson 2%: 2IIMHZ fur 
$34l26MHZfor$41t) 


COMPAQ UPGRADES 


Compaq Deskpro 

Mpro 386/20,23,20E, 25li 8 386S 
4MB MndJJle $229 4Mii (sptard $327 
Dustpro 388/33 486/2.5 Syaempni 
2MBM(xliik?St49B8t)etoexp,tird, 
w/2MB$3!ir. 

1 /3 height floppy disk drives 

1,44MB $129 1,2MB $139 

Portables 

LTT.286 IMB$992MB$1694MB$449 
W; 3896/20 I MB $209 4MB $399 
386/20 1MB Il)gr8det4$ 145 
4MBex|)/e*tN$375 
SIT 286 lMB$llfl4Mli$429 
SLT 386 1MB $129 2MB $255 
4MB $435 


Toshiba 

TOmXK/SK. Til/*), TSlflOE, lUIOOSX, 
T329CSX. 16190,15200,2MB $112 
r320nSXC2MB$l59 4MB$,329 
llUOOStWlf. S T2Q(KlfiX 1 MB $119 
2MB $229 

TI0001Ji&12t)OOSX4MBS419 

raiaiSX.T329a8X4MB$229 

mo:iMRS254 

Megahertz Laptop Modems 

24a) BD inUTnal $149 W/MNP5 $210 
24no/Mao PAX/Mixhn w/MNP6 $319 


NEC UPGRADES 


SX 2MB S33D 4 MB 1^75 
SX fTiiti 2MB S299 4MB S525 
Biwuirrtiak^ SX/20 


2MB CIAJ Sian 
SMB EXP $235 
l\)(wci'inaii^ 380/ 
2a/2fi2MR$325 



ZENITH 


UPGRADES 


&386/20/2.5/33 


800/899-K>18 


UNIVERSAL 


MEMORY PRODUCTS 


UNIVERSAL MEMORY PRODUCTS 15451 RedhUI. Suite E. 
Tustin. CA 91680 □ Phone: 714/258-2018 Fax: 714/258-2818 
Hours M - F 6:30 - Sm SAT 8:00 - 200 PST 


Sf 


arifiaiElMBS64 
4 MR $210 
Maeiiy'sl^t BL. 
msX2MBSlfl9 
Slimsftirt/ 
Sfipettiport. SX. 
28168 S159 
TurbnBixiH 386, 
38BE1MBS149 
4MB $405 

Same day 
shipping by 
UF^, Federal 
Express or 
DHL Order 
worldwide by 
RO..c.aa. 
APO. FPO & 
credit card 
with no 
surcharge 
added, 20% 
restocking fee 
on all non- 
defective 
returns. 


BKloaMun 


iny 

^ Megahertz 
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LaserShare:.. 



.simply the fastest way to 
share your HP printer. 



LaserShare is an expansion card that allows up to 
sight users to connect simultaneously to one laser printer, 
ust check out these outstanding features: 


60,000 characters per second parallel 
input speed 


46,000 characters per second serial input 
speed 

Use Tran-x, Bay Tech’s long distance, 
speed parallel/serial converters, for 
speeds to 46,000 characters per second 

Compatible with HP LaserJet II, IID, III 
and HID, and Brother HL8V 


* Up to 4MB buffer 

* 4 and 8 port models available in various 
serial and parallel configurations 

* TolKfree tech support 

With several users having access to one laser printer, 
/our per-user cost is dramatically reduced. Call now for 
ietails. Contact a BayTech representative 7am-7pm Mon.- 
-ri. or 8am-noon Sat. for more information. Same day 
shipping is available on orders placed by 2pm Central time. 


Because Resources Should Be Shared 


Bayrech 


Data Communications Products Division 
200 N, Second Street. RO. Box 387, Bay St Louis, MS 39520 

Fax: 601-467-4551 Phone: 60M67-8231 or toll-free 

800 - 523-2702 

All products or company riamc^ are trademarks of their respective holders. 


ligh Speed Printer Sharing • Parallel Extension • Statistical Multiplexers • Data Acquisition Controllers 
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NEV/ 

COMPUTER 

lDA 

■ 



Below Everybody's 

16 Bit Memory Board Liquidation 

2Meg $99.00 4Meg $169.oo 


WORDSTAR 6.0 

OR WORDSTAR 2000 REL 3.5 

Thi$ h nof 0 " - ^ Jr 

3“:^“ WRUSEVR? 

slling fcsr avw 

5300.00 Frtmi 

compHtors, 

Wo fvova ^ 

ihcwsandi i 

. "rtiese are currenf verslona. 

FOR SALf BELOW 
DtSmiBUTOR COST! 

UST $495.00 oa 

QUANTITY DISCOUNTS 
AVAILABLE! 

PS/2 50/60 BOARD 

AST ADVAKTAGE/3 

ConBj with OK exponddble to SMeg uiing StMiMS, SuperF-afc utility scrftwqre, 

04( 49.00 2MEG 1*9.00 
dMEG 249.00 8MEG 449.00 

200WAn POWiR SUPPLY 

DimJtAT repkicemenf, UlApr., 110/220V, ^OriveCoofiedm. 

200 WATT 39.®® 150WATTfofXT49.®® 



MONITORS 

1 2" ORIiN 
MONOCHROME 
Tilt A SwhrQl Bcim 

T4' MONOyni AMBER RAT SCREEN 

W VGA.440JU80, .(.41 m 

14^ VISA. l024X7i4a.( 28 M 

14" VGA. 1024K?6B.. 

VGACWO.256li fxp IMEG. 





HawleH Packard 

LawJel IIP Pius. ..... T95.®® 

Pana 

11241.... 

...ars,” 

LaierJel HIP.. 

....... MS.” 

1123. 

....*........199.” 

iQWrJel III.... 

.. 149S.” 

1695. 

..:.3S9.“ 

MED... 

....229S,« 

1624. 

.338,” 

(IISI. 

., 3495.” 

11801..., 

.148.” 

Toner.... 

.a9,®« 

1654. 

. 539 ” 

Pacifis Doio 25iB 1,.., 

.a49*” 

4420. 

..799»” 


FAXURD W/ 2400 BAUD MODEM MODEMS W/MMP Lev 


DUE TO Din BXTHMELT LOW P 

S% IP MOT m-PAID PLUS SHIPPIHO. 

HAND SCANNER 

400 Dfl X 105MM, La Palette soffwane Fior scanning, drawing, 

edilingj pninipng, ond priniing. FREE OCR ll'JCLUDCD! 

TOUR COST $99.00 

15 


Aytortiqiiegttiup HI cfioitol FAX, bodgiwnd opercitiqn, serid end receive teto, 
screen images, scon pages,. Hoyesconipalible. modefn builton 
FAX 9600/7200/4^00/2400. Soi^re, (alflpbort0Md 

YOUR COST 89.0“ 


IDEHO/lFlopp^ lifliJHDflRJCm 1:1 B0irHD«ily'49J 

FOB FLOPPYS: Sup* FL^CwrlfDli 1.2, 360IC raiK41 44 DtIp*ii 4P 


Fully hioyeiccflnfraliblH, moniltor ipepW w/ vdume rontrd 2400/300 Buud 
Iwnmiiiion rale, ocldf* JwbbCOM 1,2,3,4, CwipQliWew/ m PG, XT, AT & 
ConipallJBL ^Bcnr WorrmiJy. Full Okj^JeKCfieniion, comp]Bile 
wi»iidtw«4. Auto dial. Auto omwn^. 

INTERNAL 49.« EXTERNAL 79.« 

FLOPPY DRIVES 

a^-S'A ■ 49.*",730'Ifl ■ 34.“* 1.2MEG- 5B.^* 1 4JWeG^3lii ’ sa.**, 
FulHT*trtsiiiHlv3M«, ItwHflalrwIfflMDriM 4P.** 


2 Meg expandable to 4Me9, uses 1 Meg Dips 
Expanded/ Extended & 4.0 LIM Compatible 
Major Manufacturer with 5 Year Warrant/ 


INTEL COPROCESSOR 

5 YEAR WARRAHTYI QuanHty DixQvnt* 

SfUfl^MSG? MAOtiNES: 

S03S72020WkirD,« 
’T flC2MMSKAWCHINES; 803872525MHz I •*.« 

aose BASED MACMWa^ BO207^^6MHl44.•* 8038733 33MHi 

0O87^5MHi, 54.« 80207^0 BMHi a9.« 0O387SX16ia4,» 

■80872 BMHiff.* 00287-10 lOMHitP,** 80387-SX20144.» 
00871 ICMtiia*-** S02&7-)aW.** 804875X20 S4t.» 

DATA CARTRIDGE TAPES 

DC 2000 (40MBI10.« DC 300XLP (45MB) 17.« DC 6150 24.“ 

10 MiG HARDDRIVi 

Hdllhei^l 80MSEC 6 Mortii Wcirmnly list 149,00 

YoMrCos»49*“* w/awMer&cableodd $5D,“* 

20 MEG HARD DRIVE 

m “-40MSeC-6MOt^WARRANfTY 
W/5'/^ 'MOUNTS 

YOUR COST99.*® 
w/contfioler & cable add $50.** 

Maitiri 


?«lTi 

Nfv20M& 

Nev-JOMflt 

NDV^40Ma 

New-aOMEU 

NBv.Bt3lMB 

N«v-105Mei 

N*v-210MB1 

Nev.330M8l 




Hard SrivH 


40M& 

80M& 

eOMB 

TDSM& 

120MB 

200MB 

330MB 


65MS« 

28MS«: 

28MS»c 

18M5ec 

2SMSK 

22MS« 

IBmSk 

IBMSk 

JBMSac 


IMTEIFACE 

MFM 

IDE 

MFM 

IDE 

MFM 

fOF 

IDE 

ID€ 

IDE 


YOOS 

COST 

140. 

300. 

330. 

340. 

440 . 


440. 

, 105 . 


(Al Hard Drives (iovb o 1 Year Wmranly] 

60 MEG TAPE BACKUP 

Mlg, by WnfigiK, t^upgSbift vf/ MS DOS. Mwii SCO Kwiv, PitL, w/ 

(onlmGarH taUi and mantMil. 6299.00 


We also carry memory for HP, Epsen, WYSE, Silicon Graphics, AT&T, Acer, ALR, Apple, AST, Everex, DEC, SUN, Dell 



COMPAQ MEMORY 



MEMORY 

COMPAQ 

YOUR 

. MODEL 

ADDED 

EQUfV. PART*I 

COST 

' D£SKP»0 236 

51 2K KtT 

n30l3-OOII 

89*** 

; DESKfICO 

1M0 MODULE 

113600-001 

8*.** 

3fi6N, 336N 

2M0 MODULI 

n36ap-oot 

109." 


OK BOARD 

n 87001301 

98." 

3B6W20 

4Ma MDOULE 

llBiPOOOl 

119*" 

DEHCPHO 

1M0 6OA® 

100065-001 

199*" 

304/14 

3M0iOA«O 

IOe069W7l 

S48.“* 


1 MB KIT 

ILW07I-D0I 

119." 


4MQ SOA8D 

loeoTO-ool 

548.“* 


dMBKTT 

100072001 

3*9*" 

DFSKFfID 

liMBflOAflD 

113*33^1 

1 39.“* 

306S 

4MB BOARD 

113634-001 

379.** 


1M0 MODULE 

I13446-OOI 

r*,“* 


4M0 module 

112S34-OOI 

10*.“* 

DESKPRO 

] MB MODULE 

113131-001 

a*.“* 

3B6/21], ZS. 2B6E 

4Ma MODULE 

113132'DOl 

199*** 

KSXPIG 

IMBBOAKD 

113644^1 

1 39." 

3flA/20f/25£ 

dMBBOASD 

113^-001 

379." 

MSttPRO 

2MBMOOUIE 

115144-001 

11*.“ 

386/33. 4«6/2V3a/33i SMB MiQCUlf 

116561-001 

399." 

srsTCMpfO 

33MB MODULE 

116563-001 

1*5*." 


P09T88ii5 


PORTABLE 

51 2ICiaT 

107331-001 

38.“* 

III 

INtPCBD 

107900^1 

149," 


EXPBD 

107011^1 

14*.“* 


aMBKlT 

1073324301 

1 1*." 

»j/2e6 

IMB MODULE 

1102354301 

1 19," 


dM&MOCUlE 

1102374301 

4**." 

ITE73B6S/20 

IMB 

1211254301 

149." 


4M& 

1211254303 

34*.*“ 

LTE/i06 

LMB BOARD 

117001 -001 

79." 


4Mb 0OARD 

117001-003 

318." 

POATASiE 

IMB nr 

107651 -001 

1*9." 

384/20 

INTFC BD 

1077O7001 

119." 


4Mb BOARD 

107653-001 

47*." 


4Mb EXT m 

107654-001 

47*." 

SlT/306 

lliAB MODULE 

118303430S 

119." 


2W*M0C1UI£ 

110304-001 

17*-" 


4M0MODUt£ 

113305-001 

159," 


T05HIRA MEMORY 


TOSHtSA MODEL 
PQKIJ,BLE 2DOa5)( 
tiOOOSE S t<E7Lj£ 
T2Q00/7200QSX 

,0* IMXSOSKAIOOOIE 

fK)005X£7220CliSi( 


TllOOKE 

Tmoo 

TStOOC 

T3HKBX 

t3200 

T320OSK 


POSTA&LE TJlOO 
DEStfFOP mSOOof 
PORTABlf T52tJO i TS^OOC 


ADDED 

ItVIEG 

3WEO 

4MEG 

eWfEG 

SMK 

4MEG 

HMEG 

2MEG 

2MiG 

2MEG 

4MEG 

SMEG 

JMEG 

4MfG 

2M£G 

4MEG 

2M£G 

2MtQ 

RMEG 


TOSHIU 

EQtlFV.PAIlTJII 

PCli-PABSlIil 

Kl4.pAe312ll 

PCia^PAa31«U 

PC18-PAfl317U 

PC’PAH3I4U 

KU-PAaSlSU 

fC.pASOODU 

PC-PAStBtU 

PC-PA2002U 

PCl3^AB3QiMt 

pc0-PAa3oau 

I K^PAaSdW 
pcis-PAflaoau 
Kl5-PM3lEiU 
PC6-PA71371I 
PCU^ASaOTU 
PCI2-PASEHMt 
PCI9^PAS3]B1J 
PCl?^FAB3imj 
fC3f-PA03OtU 
PCtO^PASXMU 
pcic^PAflaisu 


YOUR 
COST 
I 19 .« 
1 99.“* 
1 14.“* 
I T9.“* 
»09.“* 
*09,** 
1 YO.*“ 
ao*.“* 

*19.“" 
1 14." 
114." 
114,*' 
114." 
198.** 
19i.*» 
114.« 
19a." 


119.** 

114.** 

419." 


IRM PS/2 MEMORY 


IBMPS/lMOCtB 

PS/1 

PS/?aS/2M 

F5/fL«SX&NDl3SX 


PS/aS0Z£SSX.6£» 




FVa PO-A}] AAl .fe?1, Sdl 

PS/a»«41 iMB/vnOlA. 

PV2BD’tll,13Unjlt 
B0-Aai,«l,A41 
PyaiSSKitSAJC^ 

P5/2 

All7CkA0Di 


TOUR 

COST 

11*.*“ 


JWI1000 

nf 11001 


3iF3933/87P9977 


4450379 
64SkEHO 
445012* 


ia*,* 

139.* 

474,* 


2 BOCA MEMORY BOAROS ■ 

1 9988 XT AueHMU-»OCASAM0Sit6-ai^0OAI^. USES ^ ORAM OK I 

1 9* " 1 Mug 141" 3MEG !«*." ■ 

8Q184 4 184 AT HUCHIHII 80CAAT PLUS fUUT SD] OX-4MSG UJ. fl 

1 4,0 UM COMPAniU£ CONVEhmCNAi. EXPANDS A BffWSgD MEMOItf. m 

54lmlm£KIS,OV^IH</£^IS4£E7^ ■ 

■ Off 99." 31MCe-l*9.** 4MeG-149." aMEG-Jl*." h 

«Ur#*'SAMfSXCEPr[i5eSSiMM5A«>lQ." B 


IfiikA IttpBrff 
P5/257S!.W,Pi,P-7a 


i4F»ll 
6450903 
645012S 
6450130 


HIWUTT PACKARD LASER JET MEAAORY 


MODEL 

HPTLito 


FOR PS3 50, 6D, 5DX. 6S.70,K>,90,93. D-AMB UM/fiHS 4.0, USES FMI JUIMS 

, 2Hffll9." 4MP309." 8MB 489." 


4MBMQDUt£ 
IMAMODULE 
2MBMOOUII 
iMAiUOnAE 
I 


33474A/A 

3347SA.rB 

N/A 

m 

hVA 


TDUl 

COST 

1*T “ 

ITT 


DESemPttOM ISONS 
64X1 
64X4 
26SX1 
2S6X4 
IMEGXI 
IMEOU 
4MEGX1 


RAM CHIPS IDIPS) 


iMaMOPUiE 

SIMM MODULES 


13045 

1.4B 

1.18 

1.98 

l.*l 


ICONS 

1.48 

1.45 1.98 

1.10 1.15 

4.48 4.45 

1.48 4.10 


MXRIFTION 

2Si)i0 

256X9 

liWGX9 

4MHJX9 


120N5 1D0NS 

8 .** 8 ." 

*.** 14." 


1T^ 14." 

4a." 4*.- 

14*." 189.* 


Quanrity DiHounts Avallable...CAU.II 


ORDERS ONLY 

800 - 654-7762 

TKHNICAL/CUSTOMER SERVKE/ORDER STAlUl' 
(7a3] SP4-0SG4 FAX SP4-11 G« 
HOURS: M-F 8:0O-&:00 PST, SAT 9:00'3K)0 PST 


Mlg. part tor wrwviiwK* only. Som< podudi 3rd ptsty, 
WE ACCEPT INTERNATIONAL DRIVERS 


INViMTORTl FAX OR CALL, 

NO SOFTWARE RETURNS 

ALL PRICES FINAL. 

udvritlll 


336, 3S7. 2B7, SX. ant iRHWnaA^ nt Inlaf Carp. 


TERMS: 

NO SLJRCHARGE FORMC/VISA 

MC, VISA, AE, COO CASH, NET | ] PRICES SUBJECT TO CHAMGE. 

. , SHIPPING. UPS [Min. is. 25: 

Fotttirw 10DD & Gevsnnnwiil Agenebu 
PvmnnI OvKib. COO odd: SS.OO 
I 202b &« *Lrw-L-! r^ Fob on wfLordf wlffiin 30 

Np retondi or fljtcHar^ lO.chiy? - V/ARRANTY REPiaCEMENTOWLY Nevoda 89005 
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Bayrech 

steps into 
the future with... 

460k 

BAUD 

FOR 

HIGH SPEED 

PRINTING 


BAHECH INTRODUCES 


Tran^"' 

A NEW PRODUa SERIES FOR 
HIGH SPEED COMMUNICATIONS 

The new Tran-x LPT-460 is an 
expansion/extender card that allows 
your network file server, graphics 
workstation, or PC to output data 
at speeds up to 460k baud at 1000 
feet, or even greater distances at 
lower speeds. 

The Tran*x LPT-460 converts 
parallel data to serial which can then 
be transmitted to the Tran-x SP4)1 
serial to parallel converter module. 
You can also use the LPT-460 with 
Bay Tech Model 24SII or LaserShare 
for the fastest peripheral sharing 
solutions available anywhere. 


TRAN«X irr-4M F«IURES: 

• High speed data output at 
extended distances 

• Easy to install card plugs into your 
PC expansion slot 

• Adds an additional parallel port, 
configurable as LPT1-LPT3 

• Baud rates from 300 to 460k 

• EIA-232 or EIA-422 data 
transmission 

• Connects to Tran*x SP-01 
converter module, Bay Tech 
peripheral sharing devices, or 
other serial devices 

IRAN'X SP-01 FEHIIRB: 

• Connects to your printer’s 
centronics port 

• Serial input speeds up to 
460k baud 

• Reports printer status back to PC 

• 128 byte buffer for XON/XOFF 
handshaking 


With more than 1 million 
connections, BayTech has been 
serving users for over 15 years. Buy 
with confidence and let BayTech be 
your step into the future. For 
reliable, high performance, 
affordable printer sharing devices, 
multiplexers, modems and data 
acquisition/control devices, contact 
a BayTech representative toll-free 
today! 


Because Resources Should Be Shared 

Bay Technical AsscMirates. Inc, 

Data Communication Products Division 
200 N. Second Street. P.O. Box 387 
Bay Saint Louis. MS 39520 


Fax: 601-467-4551 

Phone: 601-467-8231 or toll-free 


800-523-2708 
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Get the WORK! 

Pay LESS... Call us with a TRADE-IN! 

WORX Computers- Highest Quality and 
the Features you want at an Affordable 
Price... That's VALUE! 



PM 


,aran«« 




an.1 l-V 


covn^ 




_ 30-<t3V 






parts 


aticl 


SX HEADQUARTERS: 

WORX 386SX/16 

1MBRAM/40MBhard drv 
51/4" TEAC Floppy 
16-Bit VGAw/256k 
VGA Color Monitor 
Keytronic Keyboard 
MS-DOS 5.0 

$995. 

WORX 386sxy25 

same as sxl 6 w/2MB RAM 
80MB hard drv, 16-Bit VGA 
w/512k and 1024I, .28 dot 
VGA Color Monitor 
$1295. 

Add MS-Windows and a 
mouse for only... $99. 

Add a TEAC 3.5*... $79. 

Add a 2400-Baud 
internal modem... $79, 

Add a 9600/2400-Baud 
int FAX Modem... $149. 


33MHz 

POWERHOUSES! 

®^'“1ii/bRX 386/33-64C 
2MB RAM/120MB hard drv 
Both TEAC Roppies 
16-Bit VGA w/512k 
10241, .28 dot VGA Color 
Keytronic Keyboard 
MS-DOS 5.0, MS-Windows 
Mouse 

$1795. 

128k cache add... $50. 
256k cache add... $100. 

256k<g^gRX 486/33-256C 

4MB RAM/120MB hard drv 
Both TEAC Roppies 
16-Bit VGAw/IMB 
1024NI, .28 dot VGA Color 
Keytronic Keyboard 
MS-DOS 5.0, MS-Windows 
Mouse 

$2395. 



D#alrfO|» or Mlni-Towor sama ptica; Full Tower 
add SOOWatt powar supply add 2nd 

axjling foo and tamp, alamt add $4S. Sid. powar 
supply la mimowatt. 

NEWI 

WORX 486/50-256C 

4MB RAM/200MB hard drv 
256k cache RAM 
Both TEAC Floppies 
16-Bit VGAw/IMB 
1024NI, .28 dot VGA Color 
Keytronic Keyboard 
MS-DOS 5.0, Windows 
Mouse 

$2995 

SMB RAM add..'. $200. 

Now Available... 
WORK 486/50E RISC 
WORKSTATIONS 

50 MHz, EISA BUS 
single or dual RISC 
processors 
multiple video and 
storage options 
Call for info and pricing. 



Computer^ORX 

469 Elm Street • Biddeford, ME 04005 


SALES: 1 •800-639-2185 I HOURS: weekdays 9-8 ET 

1-207-284-0291 \ Saturday 10-6 ET 

From a small mill town along the rocky vacabon coast of Southern Maine... ComputerVifQRK manufactures quality computers using the 
highest quality components availaMe. 1932-1992... Ten years of service. Prices subiect to change. SNpf^ng not included. 
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TWO COMPUTERS 
CAN SHARE ONE 
BACKPACK. 



With Backpack, several 
computers can share a 
single tape drive. Backpack 
connects quickly and easily 
to the parallel printer port 
of any PC compatible 
or portable — without 
interface cards or 
tools! The Back¬ 
pack tape drive 
is also easy to 
transport, making 
it ideal for trans- 



ferring data from one 
computer to another. QIC 
40 (40/I20MB) and QIC 80 
(80/250) tape, diskette and 
hard drive models are 
available. So share 
and share alike! Call 
today for more 
information. 



MicroSolutiDns 

Computer Products 


132 W. Lincoln Hwy., DeKalb. IL 60115 815-756-3411 Fax 815-756-2928 
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Why Pay More for 
Advanced Technology? 


Alronics offers you more for your brnrhomed dollar. Highest guoldy 
compomts; custorrier service and technical support second to no other! Systems 
desigr^ed to overt obsolesence ond protect your investment dollar. Motberboards 
designed with upgrodeobility in mind. 


We \e been first me 1985. Jhe very first Akom0ble; the fef 486/50 
on the morket Dollar for dollar ond feature for feature, no competitive system 
avoitobk today con match the AJronics line for technology, guality and value. You 
owe it to yourself to check our pcices. Coll us today! 




Avaitabie as o it# forymr exisfmg IJ" /Of 
hard disk for jo 5 tS 69 M. 


120MB Removable IDE lEani Disk 

ifVQU^vebmhkmot 
BefnovUimSyQmth 
imovalk ^frames ran 

a ktkr orte toofc i/in 
uitmte in utMtBd dofo itonige, searnty, hockup 
ondtranspoMity. 

• SOMB, imm 1 30aMB » CompleEsly DOS 

lOE drives nwiloble (.ompolfble 

• No spedot drivers required • fieepodided 

• KeylicV seewity tonvingensfl 


Superior pBrhrmome from o iruiy porferWe 
ond affordabk systemt 


Systems Proudly Made in the USA! 

ATI-386/33 

• 33MH2S03S6 mMm 

• inuKiiB 9 1 HaH 

• IMBDRMfl ■ 

• IJOmiDEhoijdrive 

• 1.44MB dim 

• 10!4X7dS SVGA mid 

• SVGA imnitoi (1024 )(76B) 

• 7 serial and 1 parallel poO 
■ 101 enhohced keyboard 

• fldryATcese 

ATM86/33 

• 33MH^ 80488 ^ 

« MKtoebe 9 1 yU^ 

• 4M0 DRAW W f W rm 

• nOMB IDE W disk 

• 1.44 MB Of 12M8 drive 
- 1024 X758 SVGA card 

• SYGA mohilof (1024 X 768) 

• 2 seiiol ml 1 parallel port 

• 101 enhonced keyboard 

• flabyATtosc 

50MHZ-486 

« 5DMMZ 80485 > A 

• 255Rtoche 

• 4MB DRAM 

• 120M6 IDE harddisk 

• 1.44 MB or 1.2MB drive 

• 1024X768 SVGA (ad 

- SVGA (mndor (1024 X75B) 

• 1 serial ood 1 parallel port 

• 101 enhooced keyboard 

• BabyATtosa 

1 ftwify: E/.5. designed aad mode since f 985. OB-SitoS9n4tKAvMk;Unlmtedf^imad{dmesi^^ \ 


386S\>20Miizl^otebook 


* MDRAMjMBopliod 

• 540X480 LCD VGA 



screefi,32sM«c(fflfoy 

• Qin(MflsiMB:8i')£ir3(2'’, Wcij^ir: 6 J lbs. 

• 20MQ hard M stonrbnj; 40 & 50Mfi ofilionDl 

• 144M0 floppy disk drive 

• Free (onvHifl (ice 

• Qtkr optfons ovoi^obie of oddiM 




ATronics 

International, Inc. 

456^15 Nurthpurt l/oop 
FYemunLCA 94538^6415 


I'horte; 5tO'ti56-MUO 
Fax; 510-656-8560 
Hours; 7 am to 5 pm PST 


(OUTSIDE CAUFDKMIA ONLY} 

1 - 800 - 488-7776 


Circl* 1 76 on Inquiry Curd* 



mi feta 301; . 

■ ftvSr* ttfljfcliB w «!«ill kisDrtniiv.; 
'‘ill WMirtare b«ii jti (fleiply ■«* ' 


hililCcfSs^. 

























































MEMORY 

WE WILL BEAT ANY ADVERTISED PRICE 


COMPATIBLE 




GUARANTEED 


SIMM-SiPP MODULES 


X 940NS SllPil^PC . tBS.OO 
*m X 5tiynM>c . m.n 
*m X SIHH-PC 
IMBXB-IKINSSJMI^ . 
iW X 9-BlWS SIMH-PC . . 

IMB X B7DNS ^lUM-PC . . 
lue X &«0NS SIMM PC 
ZS&K. V 9-1KMS SmtK , 


1H» 

UH 
4I.M 
4B.n 
. I,T3 


25fiXX9-aClNSSIMM-PC .. 11.16 
2^ X 9-7DHS SIHM-PC . 13.BI 
SSffi X MOliS SIMM’PC . 13.H 
iMBXe^DQKSSlilU-MAC 4II.H 
im X B-BONS SIMM-MAC . . 4Z.H 
■ W6 X B'TDNS SIMM-UAC . . U « 
uiB X a-ane siMWrUAC . m.n 
IHg % ^lOWIS SIPP-PC . .. 42.U 


1MB X WBMS StP^PC 
IMQXJPyUNS SBV'PC 
Iimx9-S(ms 
asx X *n®N3 siPP-re 
J56K X S^HJHS SIPP-PC . 
2S6X X S-r»S SlPP-PC . 
X Hws SIPP-PC 



BOeflF-EMffNTE 
BlEfl? 41M»Z m 
BaeBr.19 taif NfEL 
iDSBr.1?l7|Nl«tL 
ijfflna, wtc KIEL 
unnLrizMKntiTa 
UfflTSI-IG lUlHZ m 
Ht3a?SX3D Ed Hi IhdlL 
iowW'iB iM»c«nt 
lOJ&mii fl] ajtttfHFIL 
lltSm4S»M2 MTEL 
flQSDX - JG 3»IK NSL 
KHRSTHffl 


crnix irr 

IWhiZ CYHIK 1fl« 
EQCEXi'X-nxinerma nuo 
Biina-^^^crac itax 

XBFDlsaSAIi^Cl^ IHOB 
ES5X]il-«4»PeOI?n 1H« 
E3Sfl7SXiBT{iyKZ{:fpn lajD 
USBTSxEd'SdKZfffliK lan 
i3Sfl753C5K»tfcffair mm 
KSUna.'CfflH 



DYNAMIC RAMS 


E56X 1-SONS ,, I ts 
SUKXl-TONS -IJO 
ssex X t-60 NS i,a 
3Sa( X 4^1MhS . Jl.W 
25fiK % 4-aOHS . S.M 
25SKX4-7WtS . 9.» 
35&K X 4-6aHS 9.«0 

-FH-—- 

ti.fl mnczipp 

flja ZEE 


MKX+tZDNS .._,1.TS 
UK X J lOONS ...: t li 
«KX<-BONS — .--J.li 
UKXI-IUIfi .. 
■UKXl-iaiHS ....1.7S 
MKX 1-1MWS . . . 1.B 


AAASBCOP-Oa C^l} . LU 
AAX2ai»P^J 3.SS 

AAA 2 Sa>P> 0 G fESSiil'l . 3.n 


nn 


2Ca7-fl SMHiZ IIT 
iCST'IO lOMW irT 
3C8J-1S IJMHZ IIT 
2C87-30aWW IfT 
3C*r-lS 1BHW7 HT 
XIE-a ^(HI7 HI 
KB7.25 JSttlff HT 
3CB7-SI33UKZ T 
3C8T--4D 40MH7 r 
3Sa7SX-1b lEMKf UT 
3S57S(’Z0 SOMHZ XT 
aSSTSX-SS XT 
3S8I7SX 33 33fcWZ m 


TO-lffl 
7S0D 
an no 

n.DD 

1g(M» 

ISOjDD 

t»OD 

IfiSJU 

IB&OO 


SOCaMC XMC 
»CaM! am® 
WilTEM 
il67-2QUKr WniK 
3l676-7SytH7 Sttiltn 
3167 3QMH7 ¥«IRX 
4167‘2ami WEJTiK 
41ii7-33HHZ WBIK 


ac.iB 

usn 

na» 


CPU CHIPS 


CACHE MEMORY 

6 X 8-15 _ 

3Z X 8-15 __ 

___ , TOBlI 

a X B-25 _ 

32 X 8^25 - _ 

64 X 4-2S , . . _ . 

-* 

7® 

__ 16,80 


__ 21.® 

. . __ 7.® 

_ fl ® 

__ 17.® 

64 X 4-2& 

16 X 4-20 

_ 

_ _ 22.® 

. 6 m 


EXPANSION BOARDS 


ffiSSSDX-ifi INTEL 
fl03flflCX-Ml INTEL 
fflBMDX-?S INTEL 
S03BfiDX-33 INTEL 
«M8SDX-33 INTa 
siHBSDX'Sa wra 
MHfl£SX-25 INTa 

SKBeSK-20 IHia 
eodsfisx-iie irrra 

SOSdfiSX-HI INIEL 

nsaoDX-ss amd 

W3S9C«'33 AMD 
IK13850X-4D AMD 
BCOKSX-^S AMD 
00266-IS 
00286-20 


CAli^ 

FOR 

LATEST 

PRICING 


SCALl 


RAMpATJ P/uj™ 

txtePNI dr 1AVI ISAaOli^h 
brJUl eWnAd mniY MBriiKqiiA 

AST Rampage Pius 
BOCA Boards 
Video Cards 

OAK-^PARADlSE-^TRmPNr SQALL 
Cali for resoMlonsavaiiabi& 


$140.00 

$CALL 



Wif «!»□ tidtcx tnam^y IQI Acir, ALH Amitrid. A 


- __ ___,_Jd. Atcha T«6«>loBHn. ATir.Ay»(in Btrrd-wali, Chidon.Gclnen. Ckrla AT CarnmodOr*, Cdr»pu.^d, DaMworW, Dali. Eftrai, Oareiiif. Saip. Hyurtfiii. miBl. Km. Ltadii-^ 

MaaniMcn, ateno EiprsH, Mntarri. mIjm. NaXT, amrlhgua. ONii«iil , PacAirt frs II. PdoubS. PftiHtva C^mpuior. fiarRi»w*i. SjHcw Smlih Cflttwp. Urnaji. Wjrr«. Zsoa and Raniy crihai i 

----- --- ORDERS ONLY TOLL FH^ 


1-§15-922-6050 ^ Si^00-457-6937[:^1-215-922-0116 

b fimlirii BI llTiialHC-AiBU aXi5%. Brdct IdU-Ttifl Tnn iifiiliira tn iXi III Apr CjxtXx. CpII ler Eirnot xrluisiul lalam XTicqiBti.Prlcii anX aritLilitlEti'iBtaBltB eXaaxB. OiXti liaii apEX 31 Aatiit. 

tXIliX.IIIdiUSUNIPnilB i HMdlMd ir^BEAPlUKH Ri^lMI i.VIOIIiail&Tt 113X16 F^UiSMi iripU»I0t4£tiUPHCflNlMU'IDII iCJ>iri)W|IIEBtlllEHOUJJ|S QlllilUl in^ELinrTilUFnncrDairiUU:! HURST i !t{1uni[DXETCIIU1XX1IAJ«r4l IH 

MNcnfciriDMinRFBttf f■rHm»niimiiin>iFNnmiiii!<a urit iiiBMCMiftiuaiimiiiiiiirFr* rgmueiu'.ni:a»4Wr>nc!fiFiiiw..:aii t ■ li •pcit’IL Fn0XSDITMNi®«iMDnjuliiiiJJi'lfa4tjr^iiiij;uwiutt^iiMiTipi.imfl 


WORLDWIDE TECHNOLOGIES 

WHOLESALE DISTEII0UTORS 


21 South 5th Street, PhEladelphla, PA 19106 
Customer Service 215-922-0050 
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CAPTURE PAINT ♦ EDIT SCAN PRINT PRESEN 





I EH [ Hf U I |uKtttJ*i^ 


ViM.mm lattLnf ■ 
ir.vl.t fTT ^ Tj 

Nu. p^7 ^ ^ 

Cantraak ] !■” ^J 

*«* ^ ^ 
_I 


Params 




.. 

,t ■Sr ':!■ ■* ^ - af, i 


? i. <*r. 


Tca-IPRAW 


The Only Complete 


Affordabh 
Multimedh 
Solution 


I C i 


5 :* o 


tVIPR 


Now is the perfect opportunity to jump on the multime¬ 
dia bandwagon. Mathematica’s family of TEMPRA 
products forms the fastest and easiest, yet most ad¬ 
vanced and affordable, color imaging and multimedia 
tools for DOS- and Windows-based PC ramputers. 


TEMPRA’s revolutionary graphic user interface makes TEMPRA’S pOWerful Integrated features InclUdC 


the products incredibly easy to learn and use. 

Scan, edit, create, capture, paint and print images in 
TEMPRA PRO and TEMPRA GIF- up to 16.7 million 
vibrant colors! Then import your images and video into 
TEMPRA SHOW to produce dynamic presentations 
with audio, animation, and sophisticated wipes. 

Our TEMPRA products provide the functionality, per¬ 
formance, and sophisticated paint tools found in other 
products costing more than $2000. Plus, you’ll find 
unparalleled speed with our TEMPRA turbo charger 
add-on feature, which brings 32-bit power to graphics 
and imaging — use your 386/486 to the fullest now! 


♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 


Intuitive GUI with a variety of adjustable paint too 
including airbrush, pens, geometry shapes, text, mas 
tranformation, filters, color swap, and color protectio 

Support of ComputerEyes/fTP— real-time, 24-bit vid( 
frame grabber for capturing high-quality images fro 
any video source in 1/30th of a second. 
Photorealistic scanning and printing, including spec 
tools for the best quality image. 

Support of Animator™, Animator Pro™, and 3D Studk 
flick (.FLI and .FLC) files. 

Audio support from CD-ROM, MIDI, or recorded onto tl 
hard drive with a Sound Blaster™ card. 

Fast enough to run on even a 286 system. And on a 4fi 
fasten your seat belts! 
































































The Solution 





The Solution 

Draw Programs 

Image Programs 

Paint 

Programs 

Mathematica, Inc, 
TEMPRA 

Corel 

CorelDRAW 

Micrografx 

Designer 

Mtcrografx 
Picture Publisher 

Aldus 

PhotoStyler 

RIX 

WinRIX 

ZSoft 

Paintbrush 

rawing Effects 

72 

13 

8 

64 

10 

64 

8 

rawing Styles 

Arc 

16 

N/A 

4 

N/A 

N/A 

N/A 

N/A 

Circle 

12 

4 

8 

3 

N/A 

N/A 

4 

Curve (Paraboia) 

8 

N/A 

1 

N/A 

N/A 

N/A 

N/A 

Ellipse 

8 

4 

8 

3 

N/A 

8 

4 

Freehand 

3 

3 

4 

2 

2 

4 

3 

Irregular Polygon 

2 

N/A 

2 

3 

N/A 

N/A 

8 

Line 

7 

7 

6 

2 

4 

8 

6 

Parallelogram 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Rectangle 

12 

4 

s 

3 

N/A 

8 

4 

Regular Polygon 

24 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Spline (Bezier) 

2 

3 

3 

N/A 

N/A 

N/A 

3 

Square 

12 

4 

8 

3 

N/A 

N/A 

4 

jad/Display Times 
42K PCX 

;03 

:39 

:11 

:36 

:05 

:13 

:05 

330KTIFF 

;04 

:18 

:14 

:47 

:05 

:17 

:06 

289K Uncomp. TGA 

;03 

N/A 

N/A 

’ :45 

:05 

:16 

:07 

708K Comp. TGA 

:06 

N/A 

N/A 

N/A 

N/A 

N/A 

:17 

lage Formats 

IIM 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

GIF 

/ 

N/A 

N/A 

/ 

/ 

/ 

/ 

PCX 


/ 

/ 

/ 

/ 

/ 

/ 

PTN 


N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

TGA 

y 

N/A 

N/A 

uncGmpressBd 

uncompressed 

/ 

/ 

TIF 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

WIN 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

ardware 

Batch Printing 

/ 

/ 

/ 

N/A 

N/A 

N/A 

N/A 

Scanners 

/ 

N/A 

N/A 

/ 

/ 

/ 

/ 

Video Capture 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

BAIV Printing 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

Sierra HiColor VGA 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

olor Models 

CMYK 

/ 

/ 

/ 

/ 

/ 

/ 

N/A 

RGB 

/ 

/ 

/ 

/ 

y 

/ 

/ 

HLS 

/ 

N/A 

/ 

/ 

/ 

N/A 

/ 

HSV 

/ 

/ 

N/A 

/ 

/ 

/ 

N/A 

ivironments 

DOS 

/ 

N/A 

N/A 

N/A 

N/A 

1 N/A 

N/A 

Windows 3.0 

/ 

/ 

✓ 

✓ 

✓ 

/ 

/ 

ultimedia/Authoring 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

udio Support 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

uggested List Price 

$149-1495 

$695 

$695 

$695 

$795 

$495 

$495 


tests were performed on an Orchid Techndogy Privilege 386-33 with 8MB RAM and a Conner 200MB HDD. Windows apllications 
re tested in 386 enhanced mode with no other tasks running. TEMPRA is a trademark of Mathematica, Inc, All other products are 
demarks of their respective owners. TEMPRA speeds docked before turbo charger feature. Copyright 1991 by Gary A. Klein. All 
jhts Reserved. _ 



mathematica 


402 S. Kentucky Ave., Lakeland, FL 33801 
813-682-1128 • Fax 813-686-5969 
1-800-852-MATH 


“Mathematica's Tempra 24-bit paint 
program was another winner, provid¬ 
ing unparalied editing speed.” 

Adam Osborn 
NewMedia, 
November/December 1991 

"A top-flight painting/photo retouch¬ 
ing program with amazing capabili¬ 
ties. Video speed, even for 24-bit 
color files, is remarkable. Highly rec¬ 
ommended." 

Susan Glinert-Stevens 
PC Sources, November 1991 

“Tempra Pro has some very powerful 
features. The package’s color ma¬ 
nipulation and control are hard to 
beat. Overall, Tempra Pro is an ex¬ 
cellent graphics editorthat's very easy 
to use and quite powerful. You will 
find it possible to create and edit 
images whether you are a beginner 
or a professional." 

Marc Greenfield 
Computer Buying World, 

November 1991 

“Tempra really stands out when work¬ 
ing with true-color images. The out¬ 
put from Tempra is excellent. Overall 
Tempra is a good program. Those 
who work with full-color images — 
and any of the supported color scan¬ 
ners — may find it a valuable tool. 
And the ability to work with video 
input offers interesting possibilities." 

Leonard Hyre 
PCM, November 1991 

"Tempra gets our nod for PC-based 
programs. It’s the least expensive of 
the lot and handles a variety of image 
formats." 

Tom Thompson 
BYTE Magazine. June 1991 
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AMT INTERNATIONAL sAMTDAY'smPpfNG 

(408) 942-9695 • (408) 942-5509 FAX: (408) 944-9801 


Otikf'iD 2M-I. ^B-Za/ZflE/ZS 

1MB 113131-001..... . .$11&.00 

4Me 113133-001 - ..$£fl5.l30 

DUkPid ZMH, 3MH iBd 3BBSX 

2MB liaSBMOl . *Bg.D0 

4MB 11S6SO-001 3440.00 

DnkPm 3413 

1MB 113646-001 ........ |125J0D 

4Ma 112534-001 . .$246.00 

DnIPni »fl-33,4U-33 « SrtMmPra 
EMB 115144-001 .. $176.00 

Bnw-ZHi WHtatalloi 

5t3KKtt50O510-010..,..$50,00 

2MB Ktl 5005113-002.$150-00 

Piamliinn 34MB/2QC 

1MBKI1S0O510-OQ7 . $35.00 

4MaKll 600510-005,..$275,00 

PniRlun 36S-20 

1MB Kit S0O510-003. _.... $126.00 

4MB Kit 500510-004., _ $205.00 

in«D-3«fSX 

4MB K(t500510-00« . $375.00 

PttifAm $ 460-25 

1MB 500715^)0a. . 180.00 


Vfcln 03/18$ 

1M0 D1S40A.$112.00 

4Mfi D t542A ..,...,,$325.00 


2393 QUME DRIVE, 
SAN JOSE, CA 95131 


Vtc^ B$^PC. R$j2BPC aid 2DC 

1MB D1640A. . ...$126.00 

4MB D164ZA . $355.00 

Vic^ 4aEPC; 

1MB D21S0A . $115.00 

4MB D2151A . $390.00 


IBM PS/2 MEMORY 


MDdfliB 30-236. Erp. Bond 149725$ 
S12KKII 30F5345 S54J00 

2MB Ki1 30F5350,-*143.00 

Modili 711-E&1/121. BB$X. 05$K 

IMB 6450603.....*95.00 

Modili 79-581/121, 60Z, E5SK.6ESX 

ZHB 9450604.1139,00 

Modlll tm, HSX, 3453977 * 34F3911 

4MB 34F29B3_^S.DO 

Modili7B-A21 

2M5 9450605.*150.00 

Modeli 80-141 

1MB &45&37&..*H5,OT 

Mod^t 60-111/911 

tm 6450379..1220.00 

All MQdili JO indIO 

2-3MB W/2M S450605_$47&.(}a 

M4MBW/2M 34F3D77....$4S0.M 

2-16MBW/4M 34F3077.$925.00 

MQdvIiBO, 692, 68 3X *69 
2-BM6 1497259.$599.00 


LASER PRIMTER MEMORY 


HBWtilt-Piditrd Lnar JbL IIP. Ill«1110 
IMS 33474B . $60.00 


2MB 33475fl ........$119.00 

4MB 33477B.$175.00 

HvwliU-PiclBid Unr Jvf tP « 110 

1MB 334430 . $8S.M 

ZMB 33444B.$109.00 

4MB 33446B ..$199 00 

IBM Liiar49l9nd4tt7Di 

2M 5 1039137.$359.00 

3,5MB 1036675.$469.00 

Caiun LBP-NI,9IIB, HIT 
2MB 363^1 B80 -^$175.00 

4MB Part #WA *399.00 


LAPTOP AND PORTABLE 
MEMORY 


TOSHIBA MEMOBT 

IMS, ModiMODOS^I..,$265.00 

2MI MQdH100(^E.$325.00 

2MB MndflITIZOQXE.$135.09 

2M0 MDdfllTISOO.....$165.00 

ZMB MMWTSlQOe.$175.00 

ZMB Model T3100SK-$175J00 

4MB ModHTBIOOSX.$395.00 

ZMB Model TBZOOSX..,...1175.00 

4MB Model T320DSX.$285.00 

ZMB Model SIM.$165.00 

ZMB Model T5ZOO.T15M$18S.OO 

BMB Model T5200.T0500 ,.,,.*950.00 


ZElirTH MEMORY 

1 MB SuperS^rt 216 * ZBBE $199.00 

ZMB SuperSport 256 $ ZB6E $350 jD0 

ZMB SufHrSpdrt S)!/Alphi $35CjOO 

4MB Sup4r5pQrt$>{/B«la ....SBSO.OQ 


COMPAQ MEMOilY 

1 MB Ptirtabla LTE 2flB..$110.OO 

ZMB Portable LTE 2B6.$175.00 

1MB SLT-2a6__.$199,00 

4MB SLT-286.„.............4650.00' 

NEC HEMQRT 

1MB PrmpftfidZSB..$270.00 

ZMB PraspeedSSS.$450.00 

Zaellb 2-366/20/2$^ &33E 

IMS ZA3e/3600ME.$100.00 

4MB 2A3800MK .. ...,,..$525.00 

Ziill* 2-368/29/20/26 A 33 

ZM0ZA3BODMG...$199.00 

2iRllliZ-y6SX 

2M0 Z-605-1 .IZZSjOO 


■ SIMM MODULES ] 

4MK9-0J3 - 

IBM TYPE 

ASQ$ZeUFf}fiSiFf‘S 
___ ... _.J1ZDOO 

4Mx9 7Q 

. jiaoro 

1MK0 9O . 

. $30 W 

IMaS-IQ 

.-$37/B 

1MK9-W 

.... . S3S M 

IMxg TO . 

. *35 00 

256x9-70., 

. S1Z00 

256)16-10 

*16 00 

256x6-60 

. $11 OO 

259x9-00 

. . .. . $12 00 

1Mxa-70... 

APPLE-MAC 

... 434.D0 

1M)l6-10... 

nn 

tM)^80.., 

.. .*33.00 

4x0-66...... 

...._.-...*125.00 


DRAM - DRAM - DRAM 


mmmv DtiAMiin mimwa 

1 M£lfl-l2WS 4164-1 Sa ... tZ.OD 4464-15. .. 81.50 asflU-lMNS 

1MQ3(H«N!(..„.5.25 4164-1 SB 2,50 4464-1Z 1J9 SSUW-IOWS ...... 

1 MSXI-ODtfX S JO 4164-106 Zl7S 4+64-10 __ Z.50 Z58*HONS 

1W£XI-76HX.«^575 416+60 .. _.._.3.60 mam ZS^-ZONS 


inw TXOA WA 3866-06 3.1)0 

Z5eX4-120flS.-S4 jM 4M3SMH17.3.SS 

.2.06 2Sa>{4-HHlNS_6.50 AW 2060-90.+.50 

.2.25 25flM-MNS....8.75 1X4-S6ZIPP.,.:.„..1|.00 

,235 aiH-fTATlC C9L 1X4-M(STTZIPP.J0.Qa 
,3J90 6l26aP-10 |Z.8a 1X4-70*11 ZIPP..ZZ.DO 


W MATH COPROCESSORS 1 

INTEL 

6637-5 MHZ . 

_.17OU0 

6087-2 6HHl..^.__ _ 

flnfi7-t inUHi . 

............*99.00 

.. *135.00 

flfWa74lfiWH.7 . 

.. (79.00 

00207-aBMHr __ 

60267X16/1OMH? . _ ,. 

. *79.00 

..... ..-...*09.00 

BOZa?^ 12MHz {Laptop) ... 
60237-1010MHz 

... *99.00 
.. . .*89.00 

6002071212MHz __ 

80387SX 18 . ... 

a0387SX-2a . 

803fl7CX 20 

. ..S109JOO 
,, ..*125.00 

. ...*145,00 

. J14OJ0O 

iB03fl70X“Z5 . 

*18500 

8G3370X-3D 1. .!. !! 

mim 

4975K-2O-20 .,, , , .. 

. ^..sigsjo 

.-$195-00 

.. $435jOO 

WETTtlt 

3197-ZQZOMHz.,... 

3197-25 25MHz 

.. .$300,00 

$3^00 

3167-33 33MH7.!I"I!.!.!^.... 
4167-2SMHZ .. . - 

..i;!;,!$4oo;oo 
._...$sw.oo 

4ie7-33IWHz_.._.. 

..$^iOQ 

CYfllK 

03067-20 ...... 

_*148.00 

lUfWl.SS 

..... *148.00 

63067-33..^__ 

..... *185.00 

03067-40 . 

._*190,00 

03SX87-16 _ .. 

.. ..,*100.00 

fl:)fixs7jn iiinrvi 

a3S(X&7-36.. 

JIT 

flCR7-fl . 

.*125^00 

.........SBO.OO 

SC207-1O..__ ... 

8C2fl7-12 . 

8C2B7-2Q . 

. *79,00 

. 8894n 

.. $90.00 

M:3e7 29 . 

&C307-2aSX ... 

80307-33 ____ 

. $15bJO0 

.... *155.00 
_ $136,00 

AMQ 

BOCZ07-ia . 

.. *55.00 

mC7S7A7 

_as M 

ULSI 

NftjLTiTffTm.TW ti^Uinn 

US©C07OX-33 

$13900 

Ua63O07OX-4O 
u*e3ca7sx-i8,, 
US63C07SX-2O _ 

*169 00 
.. .$99,00 
*10500 


RIGHTDN^ COMPUTER SECURITY 


AFFORDABLE • EFFECTIVE • MOBILE 




CO. 


SPOTLINK-5‘^ 


R ighton® patented Spot® Anchors^ with their special adhesive, are 
Ihe best theft deterrents yon can buy. Our versatile variety gives 
you options, easy access, and are easy to use, Spot-Link 5®, unlike 
competitors, is not dependent on the adhesive strength of a 
laminated top. Factory-direct prices from $6.20 to $32.50 save you 
money. Request our free brochure B with prices. Thank you. 


5755 SW WILLOW LANE, LAKE OSWEGO OR 97035-534D 
(S03) 636-6831 * FAX (503) 636-9642 Made in U.S.A. 

Circle 207 on Inquiry Card. 


























































































































First Source will give you great memories! 


IBM MEMORY 



PS/1 

2MB 92F99B5-1109 

PS/2 UP72S9 

2MeK3f 30FS36Q..,4105 

PS/2 3SaX;LS^0SX,S0Z.56SXjia,«lXj«7Q 

1MB 64S0603.. 

2MB 6450604. $99 

PS/2 70-A2nA$1;B2U561 

2M0 6450608. $99 

PS/2 25S]<;lS40SX,655X;LS^6SSXflS,a4FSClXX 

4M0 a4F2933. $189 

PS/2 3SSX; LS, 40SX 

aM0 6460129 ..$439 

PS/257SX,90,9S 

flM0 6460130....$439 

PS/2 90,95 ond P76 OnMoll m palrf> 

4Ma 6460128 .. $199 

Expciiulon boordt itif SO. 602, £SSX 60.65SX 

2n9M0 W/2M 1497259 . $299 

2-8MBW/4M U972S9.$399 

2^M0 W/6M 1497259 .. $499 

2-16MQ w/2M 6450609. $139 

Expansion boaidi (of al modoli 70 and #0 

2-14MBW/3M 34F3077. $349 

^16MB W/4M 34f301! .. $4B9 


NEC MEMORY 


Powwnrtatft SX Pkji 

1-2MB 0rd APC'H850£ __$189 

4^B Brd APC-SSae. . $599 

Pavwrmot* 3X/20 
2MB CPU 
3M0Brd 


OP-410^101 .^^4199 
OP-4 IW102 H....4239 
POW«rmat» 386/2D, 25 

SMB APC-H66S,,...$9*9 

Pow«rmats 386/33^ 486SX/C. 

T Ejtpf«s (Install in Palm 

IMB OP41&6a04.....$99 

4MB OM104206 $289 

16MB OP-41&62a6 .$999 


ZENITH MEMORY 


2»nkfh Z-386/20/25/33 and 33E 

1MB ZA-36/3aOO-ME.$69 

4 MB M-3a00-MK. h.-$209 

i&nim I-3B6SX. 28691+. Z-L5 

2MB Z-605-1..;..«...$109 

:*nlfh 4e6/25E 

' 4MB 2A4IOO-ME .«_3219 


HP MEMORY I 


VKira QS/16S; 20PC. RS/20E>C^ 26PC, 2lOC 

4MB Kit D1542/1642A.$199 

Vocta 3a6/16N. 3S6/20N 

" 2MB D2406A. $159 

8MB D2404A.........,,,....$4S9 

^«ctro 486 PC (instcil In PaH) 

4MB D21S1A..........$199 

V«Ctra 386/25,486/25T, 33T Onitall in Pairs) 

2MB D23eiA$109 


Kingston Technology Corp.'s SX-Nowl 
is the undisputed performance champ. 


PC Mogozine October 29.199) 

Ljuidmurk Speed Test (1.1) 



raa iwt(id9i jCvfiO i^HoSritiasx 

|^■mMad>t MMA* 20Mllt SXTNm! 

Don1 replace your system... 

Upgrade your 206 to a 306SX wHh Kingston's SX/Nowl 

Now ovdldble for: 

1^ IBM PS/2 26/206. 30/266. SO, 50Z. 60 

✓ IBMOrtgincifATaXT/206 
1 / AST Premium 2B6 ond Bravo 206 

✓ Hewlstt'Pcsckard E5206/12 ft ES/A 

✓ ipton Equity lie and li Ptus 
NEC P.M. 286 Plus ft Port. Plus 

4 / AGi 10OOA. 10X6. a laooc 

9/ Compoq Portable lit, DWkPro 206 
SX/Nowf provides true muHltosklng and background operation tor WIrvdows 3.0, 
OS/2, and 306 tpecHIc software. Improves system performance up fo 350%l 

SX/Nowl 20MHz Accelerator.....»,...$3e9 

SX/Nowl 25MHz Accelerator ..... $459 


SX/Nowt a03fi6SX Processor features^ 
✓ Available In 20 or 25MHz 
v' 16K bytes of Cache Memory 
Onboard High Speed Clock 
*4 Requires No Expansion Slot 
e' I0367SX Co-Praces»or Socket 
S-Yectr Worronty 


PRINTER MEMORY 


Hewtetl-Puckord imerJel IIP, 111, HIP. HID 

2M0 334750 ..™412S 

4Ma 33477B... .4199 

Hewlsrt PDckcifd LoswJel II and HD 

2MB 334440 .. $125 

4MB 33445B . $195 

Hewtetl-Pockdrd DeikJwl 50C end Plus 

266K 22707B.*. «....$$9 

IBM Ldier 4019 end 4019* 

2M0 1039137 .. $149 

3.5MB 1 [130675 ................... $219 

IBM Uti*r4a29AI Model* 

2Ma 11&3334 . $169 

4M0 1103335 . $209 

Canon LBP-4 

2M0 PNN/A..„,«-—$249 

erother HL-8. BE, 8D. BV 

2M& M0ft2O.. -h.,-$169 

Ponostmlc 44501 end 4420 

2MB KX-P441...,. $149 

4MB PWN/A . ..„.,.$339 

Toihlbo Page Loter 6 

4MB ISSrMBOlOa $219 

OhiLaier400 

2MB OKJPNN/A.$129 

Texas IndTumenis MtcfOLoier and XL 
1MB 356B73W1001 ......... .. $79 

Epson EPL600CI 

2MB IBS4Q1 $149 

AcHon Lowf II 

2MB PNIM/A..,..^.$159 


COMPAQ MEMORY! 


DetkPro 366-20, 2QEand25 

4MB 113132-001.$199 

DejkPfO 366S/16 

4M8 112534X1-...$199 

DedePfD 206H, 306N 

OK Board 110700-CXl 1 ........... $89 

beskPro 266N, 386N. 386SX/20, 386/^M, 
486/33M. 486I/25M, 4861/16M; S/itemPra LT, 
4665X/25S: 386/2$S; POrtoble 486c 


1MB 

118608-001 

$59 

2M& 

110609-001 

- .$99 

4MB 

118690-001 

......$199 


beskPto 306-33,406-33 and SydemPro 

2M0 115144-001......S129 

0MB 116561-001 .$419 

DeskPio 306-2Oe and 26e 

4MB BOOfd 113640001 ... $269 

CiMkPio386S 

4MB Board 113634-001 .$269 

DMkPio 386M. 486M, SyilemPro LT 

32-Mt, 8-Slot Exponalon Board 

" 2-64MB W/2M 129160001.. $379 

4-64MB W/4M 129160C01 ..$469 

B^MB W/6M 129160X1$559 




SIMM / DRAM 


SIMMS AND SIPPS 

4MX9-80.$145 

MX9-8a.$40 

206X9^ «,.^,...$1B 


DRAM CHIPS 
1X1^ $4.50 

256X4-00 .$8.OT 

256X1-80 $1.80 


AST MEMORY 


Prernlum 386^ 366-20 

4MB KH 5Q05KH104. $249 

imvo 386-SX, WS/286. 306 

ZMBJOI 50061CK1D2...$99 

4MB KH 500010000- $189 

Premium 386/25;33.Premlijm H 386SX/16;20 

1MB w/WPB 5007BO-003. $69 

AH premium and Brove 486 Modeli 

BMB w/WPB 5007BOOQ1.$409 

premium ll 386SX/20 and 386SX/16 

4MB w/WPB 500780-004 ..$209 


LAPTOP MEMORY 




APPLE 



Powerboek 100,140, 170 

CAil.. 

$$$$ 

AST 



Executive Notebesok 

4Mfl„... 

$209 

COMPAQ 


Portable LTE306S/2a 

1MB.._ 

... $149 


4 MB —$339 

Portable LTE 286 

2M&. 

....$129 


4MB,,,., 

„.,$219 

SLT-266 

1MB. 

....$129 


4MB 

„.,$399 

SLT-386 

4Ma 

.... $299 

LIE LHe/20, 25 

^ GRID 

4M0. 

$489 

1800 Serlet 

4MB. 

....$249 

tBM 



U03X, N33SX Loptop 

4MB..... 

$309 


eMB. 

.„.$409 1 

^ MAGNAVOX 


Metoibs.AlS£r 

NEC 

UHroLHe Ilf 

4MB. 

2MB. 

4MB. 

,.,,$339 

....$219 

....$479 

UlhodJe SX/20 -rfS? 

SMB. 

2MB...... 

$949 

.. $279 


BMB...... 


UHraUte$L/20.^ai? 

2MB,.. 

6MB...... 

...-$229 

...S699 

PANASONIC 


CF170/ 270/370 

1MB, 

$119 

SANYO, EVEREXand ZEDS 

NPiebook Memafv 

2M0,„„, 

.. $159 

TOSHIBA 


TIOODSE/LE/XE, T2DDDSX ft 

2MB. 


T10tWLE.T2000SX,120(lOSXE 4MB. 

.... $319 


BMB. 

...,$629 

T1200XE, n60O,T31OOE 

2M&,„.„ 


TJIQQSX. T3£)DSX, 5XC 

2MS.. 

...,$119 


4MB. 

...,$219 

T3200 ^ 

BMB. 


T4400,T6400.^if 

2MB...... 

4M8. 

....$229 
,»,$439 1 


SMB. 

$569 T 

T5im 

2MB. 

.$119 

T5200. T5200C, TB80D 

2MB. 

....$119 


6M8. 

..$439 

ZENITH 



MosteisFert SL 

2MB. 

.... $20? 

ModenPort 386SX 

2MS. 

$209 1 

5.S. SX, 2S6E, SltmiPart 

2Mfl..... 

....$169 1 

5uper*Port SX 

2Ma„„,. 

,.,,$169 1 

SupetsPort 206. 206E 

IMS kit 

...$119 1 

SupertPort 2B6E, SHmePort 

4MB 

,,.$449 

TurbosPort 366,306E 

1MB. 

...$169 1 


EXPANSION BOARDS 


BocoRom/AT Has 

Up to flMB for AT or 16-bfr compoltolBS 
ruinkiQ up to 33 MHe. PrcMdes Conv.. 
Enpoi-vdsd qnd/cv Extended UM/EMS 4.D. 
2mvflmDflAM- ... t}99 


We abo stock mamorv for Acer. ALH, Apple. Arche Technologlea-, ATftT. ALErtti. BondwaB, Chirnon, Cltlian. Commodtxe. CompuAdd. Doto World. Dai. DTK. Evere*. Gotewav, GRID, Hyunddl. kite!. Leoding Edge, 
MQjjjnctvQX. MiCrQ Eigygg. Mlctem, Mips. Mttiubishi. NCR. NeXT. NiwfhQote. QBvgHt. Pockord Bed. PC Brond. Poq&t.SQrmono.SMcon Graplr^ SmtHi Cofonq. Swgn. Tondy. Unleys. Woryj, Zaps and Oth^r^. 


Outside the U.5, 

1-714-588-9866 

Business hours: Mondcy-Fftckiy 8AM - 5 PM 

Man orders tar 36 A/goneait, i60 Atbo We/a CA P36S6 USA 


FIR$ 



URGE 

yrCRNATIONAL. INC. 


Vhe Ofity Source tor CofRputor Msmoryf 


Fdx Line 

1-714-688-9872 

Fox your orders 24 hours o day* 7 days o 
Coll or fox for a FREE cotqlog. 


Price, Quality, and Support 

* Same Day Shipping * Ovemigli} and Saturday DeRvery Avoilatde * 
All ProducN User ln*taBaWe«Free Technical Support ■ No Sufcnarge 
on Vila, Mastercard, or Dhcover - APO/FPO/Infematlonai Order* 
Welcome ■ purchase Otden Accepied from iSovt, universities, and 


Order Tcsil Free from anywhere in the U.5. or Canada 

1-8(X)-535-5892 


Delivery Guaranteed 

Follovr your package every ol the way wtth 3 day International 
deHveryvIa Fadsoal Express, UPS, or DHL. Post, Inaxperuivv, depend¬ 
able delivery anywhere In the woddl Information on tracking 
shpments I* avallabl* at your request. 

BS^ IS HBSj 

T*(*m orriCsedlllom; « iM3uCVaiVin*dparvond:mOnutdcliJi«-pariXjriX»ni»*tayOu‘CCrru^^ AlpiieOuCMCiWVO WwKiiMOttirtfi+iairevrty. AlpfcOuc™iMfli#a™iMoltrac«importfl3**ofV«^rT^^ Alffe1flrTitcrk3fgeiafBnon- 

leiundooi*. A3miwrocWia(e*wabeehOfartonfliOOnd*feeJ1V*ielJ«*.ufKOe-«d.onOierU»0 OfCCiriCfliedO(a*«. MnvmnMlJ»f*rtVXnedii*ti^t&i3ayitaMiDrtgkTct0oca.r™rYtD^ Bfl4™d MBrchcjn<*aAumD»tmE^ 

*r*qjifeo.FMc«cridavak*li^«*iu6)*ctiochi;rioev4^^ WVmurnotdefofSW. «p(^i*o»prk»iorine!nm*cf otawofeiroi. Ret SotvcaintwnfliiofKH cannot bBfeSPCftiUBrafflnicflhivpoomf* wewebeotcuni'adwBribKJ 

price void (yt]f sn identiccS liro<id>. tftef net qoqJ tcv sWMt DRAM Ai froOftn^oriii ong troderiorits ere tf ttWf rMpsc-ttv# lyorvct. 


BYT05 


Circle 163 on Inquiry Cord 


MAY 1992 *BYTE 343 































































































































































wircis I /7 on inquiry \^ara. 


I- ALL IN ONE- 


Fax, Scanner, Printer, Copier 

$595 


WHAT-YOU-PRINT-WHAT-YOU-FAX 


SEND faxes directly from any Windows 
applicEtion in the satne format as if yon would print 
it to LaserJet printer . 

RECEIVE faxes aa files and print them to 
your LaserJet printer. 

SCAN full page docunieaU, and save them as 
PCX, TIFF , MSP or DCX files . 

COPY documenta on plain paper via LaserJet or 
directly on fax paper. 

Or turn off your PC and use ETFAX7 aa a 

STAND-ALONE FAX MACHINE 



COMPEX INTERNATIONAL INC. 

312 Broadway Street Cambridge, MA 02139 USA 

(617)354-5045, FAX (617)864-9516 

AMEX,VISA, MASTER CARD, DINERS 


1 - 800 - 626-8112 

Or call Get-a-Fax at 617-354-1133 from 
your fax machine, and ask for document # 3011 



..... A4f)ll(>C 

..... . A25bS, A1{)(H)C 

nt'T ... - A4f!0Z. A4{K}NB 

AM22S. AM24S, AM25. AH2H. 

Bus Mouse: ATARI. COMMODORE ' 
AMIGA, NEC/EPSON, MICROSOrr 

Mouse Compnllble .. AM2^ 

FS/2 Mouse . AM27, AM3() 


ARTEC treasures your creations 

ARTEC SCANNER can offer to project the best 
image from paper into your PC. 

New! ARTEC SCANNER A400NB 

for Note book computer now you may sacn text or graphic file anytime and everywhere 


ULTIMA BLECTROmiCS CORP. 


CircU on Inquiry Cord (RESELLERS: 197). 


MAIN OFFICE 

9F, l«3 1fl. ALLEY 1. LANE 760, SEC. 4, PAW ROAD, 
TAIPEI, TAIWAN, R.O.C. TEL; &8S-2-7Se5470 fREP.) 


DENMARK 

UNIPRO SCANDINAVIA BIRKEMOSEVEJ 32. 83^1 
HASSELAGER. DENMARK 


HUNGARY 

HUMAN son El# dTonics Ud. 

lining Bucla()esl. Angolu. 24m HUNGARY 


GERMANY 

R + P SUPERWAVE ELECTRONIC GM9H M. 
VON RJCHTHOFEN STB. 15. 1000 BERLIN 42 


FAX: 7065657. 7063655 

USA BRANCH 

1136 ASTER AVENUE. SUITE A, SUNNYVALE, 
CA g40fl7. U.S.A, 


TEL; 4586286366 FAX; 4666305070 

HOLLAND 

SOECOMA COMPUTERS NED BV DOM MELSTRAAT. 
ZUID 23-25 SSm-NA VELDKOVEN THE NETHERLANDS 


TEL 361-ira 3'S30 FAX: 3Bl -10311709 TEL GaO-760-tHO FAX; 030-706-4147 

GERUANV TLX: 18141B BURYA 

ELrTD ELECTRONIC SMSH NUM BERGER R -h P COMPUTER GMBH CXJER&TUCKEN 
$TR. 41 0570 PEGNITZfOFR. GERMANY 3A, 2000 NORDERSTEDT. 


TEL 406-246^8200 FAX: 40^246-3207 


TEL; 31-40-533515 FAX; 31-4&544505 


TEL; tlS24U50B5 FAX: 0324171508 
IT q| oMffwl 


TEL. 040-524-50-30 FAX; 040-524’29-01 



















Accessories/Sapplies • Add-In Boards 


Add-In Boards 


Polaroid 



Polaroid Ccnpof^on iniraduces a oew prod¬ 
uct to rts family of Circular Polarizer Filter? for 
computer monitors. The CP-Workdation 
Filters provide the ultimate in glare reduction 
and contrast enhancement by utilizing circu¬ 
lar polarizing technology aJong with lop qual¬ 
ity, durable optical glass and coalings. The 
CP’Workstatjon also includes a transparent 
oonductivie coating to reduce Electromagnetic 
Interference for electric fteld radiation and 
eliminate static. The CP-Workstation is an 
optical quality g!a^ filter with conductive 
coating, designed to fit 16" to 21" monitors. 

Polaroid produces a full range of optical 
quality antiglare filters in glass and triacetate 
to fit most monitors from 9"-21 “. 

Polaroid Corporation. Polarizer Division, 
[sl2, 1 Upiand Road, Norwood, MA 02062 
1-800-225-2770 Fax 617-446-4600 


TALK TO YOUR COMPUTER 


WITH VOICE MASTER KEY® SYSTEM E 

AN ALL-EXTERNAL PROEESSiONAi VOICE PROCESStNG SYSTEM.,. 
FOR ALL BM PC/COMPATfBL£S, PS/2, NOTEBOOKS, OR LAPTOPS 

AOD UP TO 1024 VOICE COMMANDS TO EXISTING PROGRAM St SpeeOs data 
entry and command input to CAD, desk-top publishing, word processing, spread 
sheet, data base, or game programs, Sknply train tha computer to recognize a word 
or phrase and assign a series of key strokes to that corriirtarid. Pop-up TSR program 
features puW-down menus and mouse support. Requires under 15K of main memory if| 
EMS present. Near instant response time and high recognition accuracy . 

SOUND RECORDING STUDIO 
Digrtaliy record your own speech, 
sound, or music. Software control¬ 
led sampling rate fup to 
25Kbytes/seo) with graphics- 
baaed editing and data comprea- 
aion utilitiee. Create customized 
audio software for use within 
education, language training, 
presentations, entertainment, etc. 



Circle 246 on Inquiry Card, 


* SALES/MARKETING • CUSTOMER SUPPORT 


• PU&LIC INFOHMATION • 900 NUMBERS 




YOUR 24-HOUR SAIES ASSISTANT 

. VOICE noMPfs 

iftKT DOCOiUlT^ 

I^OCUJlItNTS AT YOOR 


INTERACTIVE SPEECH INPUT AND OUTPUT 

Tag your own digitized audio files to voice recognition macros. Prot^des speech 
response to your spoken commands - all from within virtually ALL DOS application 
software I Reduces CRT ’'eye fixation". Also ideal for training, security, robotics, factory- 
business-home automation, science experiments, handicapped, etc. 

COMPATIBLE with talking software from IBM, Mililken, First Davidson, Optimum 
Resources, Brftannica Software, Elecfironk: Arts, hfypergJot Orar>ge Cherry, Wesson 
Int'l. Villa Crespo, McGraw-Hill, etc. - t?Pth DOS and Windows-compatible versions, 

EVERYTHING INCLUDED. Hardware anclosed In a sturdy vinyl-clad steei box with 
built-in speaker with separaite tone/volume controls, external speaker and headphone 
jack ports, and external line-level inputs ar>d outputs, (No card Bfots required.) Addi¬ 
tional accessories include a durable lightweight microphone headset, e-loot parallel 
port cable. 9 volt AC adapter, software (bcm 5.25* and 3.5" formats), and manual. 
Made in U.S,A. One year warranty on hardware. 

ONLY S239.95 (plus shipping] 

ORDER HOTLINE cell: [503] 342-1271 Monday-Friday 5 AM to 5 PM Pacific Time 
VISA/MasterCard/Americeri Express phone or FAX orders welcome. NO CODS, Add 
$5 shipping charge for delivery in USA and Canada. Payment by personal check sub¬ 
ject to 3 week shipping delay. Foreign inquiries contact Covox for CAF/CIF proformas. 



OAA 1A1 ttti bobofaxez.{995 ADD-ON 

800-292-7771 

noBDFAX tiEMO UHL RDBOFAX ......... $2.995 AM E RIWA 

_ Ullll'llns.llia Cf II PC ItH AtHWirnOHugwPOfUTTii. 


J,'33N. MATHILDA AVE, * SUNNVVAlE. CA94006 • (4661746-1530 • 64)1(4361746-1533 


Circle 211 on Inquiry Cord* 


30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY ^TfSFIED. 
CALL, WRITE, or FAX US FOR FREE PRODUCT CATALOG 


CQVOX INC. 

676 Conger Street 
Eugene. Oregon 97402 U,S,A. 


Tel: (503) 342-1271 
FAX: (503) 342-1233 
BBS: {503} 342-4135 


Circle 222 (RESEUERSt 223) on Inquiry Cord. 


Industnol PCs and Dctta Requisition 



* Indiistrlal WoAstatien and Monitor 

* IndustnaJ CompjtBr Chassis 
< Ajhijvone Plugin CPU Card 
- RAM/BOM E^sk Card 


R Xiom 


MiASuas«Nr t cxwittoL 


• Dala Acquisilkm & Contrdl Series 

■ Induslrial IfO Series 

• IEEE486 Interface Card 

■ e/16 Port RS232 Inlerfacs Card 

• ApplicaitiiDr Software Package 

AXIOM TECHNOLDOy 00., LTD. 

204ia Eon WlHlbtl Ortvft Ulit H WBfeiul, CA eiTBU, U.SA 

i®7BLn4«ee4e5 


Circle 277 (RESELLERS: 278) on Inquiry Card. 


486 SINGLE BOARD COMPUTER CARDS 


BSBC466 mcludlng: 

• Up fo 32 MB ORAM on bciard 

■ INTEL 4&6DX or SX support 
> IDE hard disk interface 

■ Floppy conlrciller 

■ 2 serial ports 

• 1 parallel port 

■ Keyboard port, clock 

• Optional thennal sensor 
■UNIX and DOS verified 

• AvajJahle 64 MB option 

■ AT form factor 

• 2-year warranty 

Qly 2 :$ 595 ra. 

ICF6 ai manaj oot mdiMI 



50 MHz 

AVAILABLE 


Also available: 

■ Workstation computer card 

(4S6 CPU, 3S MB PilAM. IDE, Flopw. 2S/IP, VGA Ethernet) 


■ EISA AND ISA passive backplanes 
9 and 10 slots, back to back (B^sfot only) and standard 


Other products available. CALL US! 


ffiCTERM 


4780. Henri-Bourassa Blvd, 
Charlesbourg, Qc. Canada GIH 3A7 
(418) 632-6777 Fax: (418) 622-9996 


Circle 216 on Inquiry Cord. 


**800DPL 256 Grey Scale Laser Printing 
& 285 Postscript Fonts - Only $695!! 


G Prints A// Windows 3.Bi3.1 
/yiplicatians S-10X Faster 

n moPiOoBiutforHP 
4 Canon Series li S III 
8PPIIS Laser Printers 

C 285 Postscript Fanis WlOt 
Special Effects & Headlines 

O Uicrosofl WMoivs 3.1 
TrueType™ Compatible 

Now yoti (jan turn your Canon or Hewlett Packard B PPM Laser Printer into a 
Professional Image and Typesetting System! (Not avail, for HP IIP or liiP printers). 

Whether you are using Corel Draw, Arts & Letters, Designer, PageMaker, or 
Ventura for Windows; the LaserEdge System provides you with the utmost in 
printing performance! It is also compatible with Adobe Type Manager ™ and 
Bitslream Face LI It™ to give you all the Industry standard Postscript fonts 
available I 

The Dompietfl System incluiles: SCSI Hast Adapter, Video Printer l/D Card, 
Cable, Windows S/W Driver, Quick Installation User Manual and over 260 
Postscript Fonts Scaleaftle from 4-65Q Pis. Dealers & Disl. welcome. 

Call CSI @ (800) 842-2480 Inti. (714) 028-7873 Fax: (714) 590-0392 
3233 Grand Avenue, Suite N2Q2, Chino Hills, CA 917D9 

•‘Requires 386-20 Comp. W/6MB Memory in Windows 3 0/3,1 Enhanced Mode. 


Circle 282 on Inquiry Card* 
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HARDWARE SHOWCASE 


Add-In Boards • Communications/Networking 


Add-In Boards • Communications Networking 









P$/2 32 Bit SIMMS 
1 M/59 • 2 Wii *4 M/191 • S M/3|i 
1Mx9 SIMM • 3 CHIP • 80ns/19 
1M)C9 SIMM 

60 ns/M • 70ns/4S * SOns/il 
4Mxg SIMM 

60 nsim * 70ns/M * SOns/lil 


HP2P,2D, Ifl, IIP* 1 M/M*2M/119*4M/I9S 
Panasonic 4420*1 M/i3*2M/]39*4M/|i5 
IBM 4019.4019e*1M/i|*2W135*4M/lM 

EPL6000 • 2M/i4| * 4M/^ 
Toshiba Page Laser 6 • 2M/L4I • 4M/ 2Zg 
Packard Bell • 2M/14i * 4 M/m 
Canon LBP4 *1M/lIfl* 2M/13fl 


Call Us For ALL You 

Memory And Hard Drive 

Needs 

PMP PHOEmX 

143 S Scffttsdals R 4 . • Tempe, AZ SS 28 T 

FAI 460 !] 911-0776 

1-800424-1968 

PMPSANDtEQO 

6354 -B CortflctelAbelo • Carfelad.CA mm 
FMfBtA] 93 I-AS 67 

1^00-255-8607 


Circle 283 on Inquiry Cord. 


Direct Stepper Drive from PC 




* Direct drive 

* High speed up to 
25,000 s/s 

* Power supply fits in PC 
drive bay 

* FREE HPCL interpreter 

* 2D and 3D linear and 
circular interpolation 


Call (613) 359-1029 Fax (613) 359-1147 

P.O. Box 188, Elgin, Ontario, Canada KOG 1EO 


From 

$199 

Qtyl 


Circle 250 on Inquiry Cord* 



1//UA V* 

V j r */ u a 


Fax for 

fast response! j£MPUSTECH, INC. 

TEL: (800! 634-0701 295 Airport Road 

FAX: (613) 643-4981 Naples, FL 33942 


VMAX* DE2 SOLID 
STATE DISK DRIVE 

• FAST, faster than hard 
disk drive access 

• One year warranty/ 
Made in the U.S.A. 

• 1(X>% DOS compatible, 
bootabie 

• DURABLE, withstands 
harsh environments 

• POAT Bus, fits 
standard expansion slot 

• Software included — 
program SRAM & 
FLASH on board 

• SMALL size/LOW price 

• Si 35 qty.l; Quantity 
Pricing Available 


Circle 272 on Inquiry Cord. 


POAT Dual Port Comm. Coprocessor 

GKM Sync2/CCP™ 

• Kigti Performance 16 bit Hiooprocesior. 

• 60X86 code compatitile 

• I or 2 Serial Forts with full Duplw DHA 

• Uses Zm or 8500 SCC chip 

• 256k Dual Ported m (512k. I Heg < 
uptiona.!] 

• ek I6J<, nk 64k Window IIm 
(P rogrammable) 

• RS232/RS422/IW485/V.JS 

• mm CDDE DEBUGGER Kit Available 



GHH ProAicti Art All Madt in L5A- 


Gliim 


Giber PC/AT £ Pi/2 (Ha) 6530 based 
product! available. Extremeljf latmpetitive 
pricing. Call for additional information 


(714)752^9447 FAX (714)752^7335 

GMM Research Corporation 
2918 S. Daimler St., Suite 121 
Santa Aft»,CA 92705 


BYTE * MAY 1992 


Circle 228 on Inquiry Card. 



TimeWand I 


DuraWand 


TimeWand II 


DatacoUectionisfast, easy, and extremely accurate 
when using Videx portable bar code readers. 
Cordless operation, compact size and lightweight 
allow you to take the Wands wherever the work 
needs to be done. Call Videx today for your free 
information kit, 503-758-0521. Prices starting at: 


TimeWand I _$248 

DuiaWand _ $495 

TimeWand II_$698 


1105 NE Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 • FAX 503-752-5285 


TimeWand and Videx are registered Iradetnarks of Videx, Inc. 
DuraWand is a trademark of Videx, inc. 


Circiv 258 on Inquiry Card* 


^ For Your Communication Needs! 


£ 



PCSS-61 INTEIXICENT 
SERIAL COPROCESSOR 


ilTEK ,«c 


M On board processor 
handles serial cornmnni- 
cation tasks. 

■ ^2K-12%K Dynamemory. 

■ Eight ports per board. 

■ High performance — Low 
cost! 

■ DOS, SCO XENIX, SCO 
UNIX drivers included. 

iLNT HARDW ARE & SOFTWARE 
P.O. Box 2 S 10 • Bay St. Loiils, MS S 9 S 21-23 W U.S.A. 
Order ToU-Eree TB 0 V- 2 S 2-4835 • Fax: 601 - 467 -W 3 S 
Missisaliipt ATechnIeitl Supporf 1101-46741948 


Circle 230 on Inquiry Cardi 




massT 

mtssmat 

_ _ ^ V THRlfl 

VbicTlljilil •leleinarketln^ • Call Pracessiag 
Multi-Line (vpKesniLiiian) $99S 

SINGhC LINE (eiginOuW $295 

For Sal09 Of Itifocmaliori' 

Call 1<800-685-4884 

CALL: 1510) 522-3800.• FAX; fStO) 62£-S&5e 


nt 


your PC/XTii'ATj'Sfl6 
I into a multi-line processing 
I commarid centef.-i||ii!ligenllv 

% process yeur sales, 

^ • inquires, and messages. 

V Complete package. 

jucIraoK avaiiatite) 

VISA.- MC^AMEM —COD 


TAUCING TECHNOLOGY, INC- 

1125 ATLANTlC JWe- • ALAMEDA, CA 04501 


Circle 252 on Inquiry Card* 














































































Commumc 8 tions/ 1 i/elworking • Computer Systems 


Computer Systems 


Voice/Fax/Modem On A Single Card 

TeieLlnk Turns Vour PC »n1o A pBfsor>Cil CommunicaTton Center 


TeteLtrtK 



* Both 003 and Windows software available 

* Background oparaUon capability 

' Full answering machine functions 
" Auto message forwarding 
' Phonebook managemervt wHh auio-dialing 

* Prectsfon scheduling/telemafkaiing 

* 9600 background sandAaceive 

* 2400 Hayes compatible Modem 

* Laser guallty faxes with PQL4 language 

* Direct fax frnm Woidpedectiotous 

* Ortfryear warranty 


TeleLink 


TelsUnli T«h. Ckup. P,0. Bcsc *97, Addison, IL fiOlCl 
Tit: Toeaaa-Tsa? fbc Toaaaa-wi 


Circle 280 (RESELLERS: 281) on inquiiy Card. 


AT Systems in ROM 


Single Board Computers 

p Run DOS from ROM 
□ PC code compatible 
P Large memory space 
IQ Passive backplanes 

Develop ccxle on a PC, Use standard PC cants for expansion. Burn 
' your code and DOS into ROM and run on our CPU cards. 

, KS6 CPU: NEC V53 QP(2g(5cq). 5 serial, 2 Parallel, ClcKk, AT bus 
Max of 4M Ram, 2M Rom, 512K battery backed Sram. $349-ql oem 
KS3 CPU: V40 uR 3 Serial, 2 Par.* Clock. Flop. Keybd, $249-ql . 



303 - 444-7737 

FflJC 303^786-9953 655 Hawthorn Ave,, Boulder CO B0304 


KILA 


Circie 235 on Inquiry Card. 


LOW-LOW-LOW 


Computer Systems / Notebook f Complete Network Solutions 

WK f|Apple wmma 
ALR -snvEiiEM- and others 

SURAH 386/406 ISA/EISA 
Compatibie Computers 
AM I/Mylex MDlhe rboards 
lOMega Bernoull Drives 
CD HOMS Tape Backup 
Mini-SCSI * Paralte( to SCSI 
Host Adapter 
Tranlor Systems 


5 URHH inc. 


Circle 251 an Inquiry Card. 


LAR Ca^ds^the^ products 
3COM, Novell, Anthem, Gateway, 
Proteon ^ others 
Hard Orivos/Floppy Drives 
IDE {Netware Ready)/SCSI 
Also available for IBM, Conipaq, Apple 
Memory/Up grades 
DRAMS, SIMM Modules 
Math coprocessors 
Laser PHeters/Seanners 
PloUeir/DietUiers/Software 

44912 o^odd Road, Framam CA 34539 USA 
Phone: [510) B&1-5101 Fax: [510) 651-5241 

1-800-543-1001 Nalloitwide Ortlan 
UKfwi-. 081-855-9657 


Rackmount Solutions 

RACKMOUftfT CDMPOWENTS- QTV 25 PflICING 


RackFinju nl Chassis ISPXrxl T $183 

Rackmount VGA Nlanilom $531 

Rackmount Monitor Shelf $113 

Rackmount Ksyboard Shelf SOS 


RACKMOUIfT PLATFORMS - Qty 1 Pricirifl 
RMS2&fl-12 $549 RMS38^33 $1095 

RMS38BSX-18 $795 RMB4eft-a3 $1695 

System Ptatforms inclutfe T Redtmaunt Chassis, 

200W Power Supply. MotherhoanJ. I .OMB Memory, 
IDE, FDC, a-Ser, Par, 1.2MB or 1,44MB Roppy CHSh 
□riva. 1 Year Warranty 

RACKMOLiVT CHASSIS - IS Martels up Id 20 Board Stete 
SLOT CPU BOARDS - 486,380,386$)!, 288 
RACKMOUMT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modular from 21' to 98' high 



TECHiimocr iftc. 


2468 Armstrong Street 

Livermore CA 94550 

(510) 447-2030 FAX: (510) 447-4559 


Circie 264 on Inquiry Card. 


50 MHz 80486 ISA/EtSA 23 MIPS 



ISA SYSTEM BOARD 


MODEL 

CACHE MIPS 

OK 

4M 

406/SO 

04K 

22.4 

CALL 

CALL 

406/500X2 64K 

22.3 

CALL 

CALL 

406/33 

04K 

T4J 

995 

1195 

406/25 

04K 

11.2 

89S 

1095 

306/40 

e4K 

9.B 

405 

605 

306/33 

B4K 

0.3 

47S 

675 

‘258 Cache Available 




Third G«n«rsilon FMth*r Light 
SONIC 3B6/20SL NOTEBOOK 



- Lafteet Intel 3Se^06L Chip S«l 

- Intelfigent Power ManagemonI 
-Total Weight 4.8 Ibt 

- eMbotRAM [Max a Mb) 

- CVie/64 K0 Sroart Cacha Archhectura 

• Crtep 640X480 VGA Display 

• 1,44 Floppy Dish 

- Whisper Outet 40 MB Hate Dish 
eo/eo Mb Optional 

• 1 Serial. 1 Parallel Port 

• 80 Kay Keyboard wtth FuU 101 Key 
imuJatton 

• J-Key Mouea Dealgn 

• 8 Hours Battery Pack 

• FCC Ctaas S Pending 

TECHNOLOGY POWER ENT., INC. 


FEATURES 

- 64/25eK Write Back Cache 

• Burst Mode Design 

• Shadow RAM on Video & BIOS 

• 64MB 32 Bit Memory Expansion 

*■ Baby-size wtth Eight Eiqi^nsion Slofs 

- UNIX. OS/2 & Novell 100% Compatible 

• One Year Full Warranty 

- Made ir> the USA 


CornptotB Desktop System with 1.8 MB Floppy 
HO/Roppy Controtor, 10| KeypoArU and 
4M0 Menwry 


MODEL 

BASE 

MONO 

VOA 

486/50 

CAa 

CALL 

CALL 

488/50DX 

CALL 

CALL 

CALL 

486/33 

1595 

1770 

204S 

480/25 

1495 

1870 

1945 

386/40 

1085 

1260 

1535 

388/83 

1675 

1250 

1525 


■fCC. UL a eSA Available 
‘Tower-Add $200 Hard Drtve Available 


386SX Vtfith IDE/25/1P 


BOARD 

38eSX-1S........ 


1SS 

3a0£X-2G... 


.IBS 

386SX-25,...,,...215 


BARE BONE SYSTEM UUFCC B 


aeesx-ie.. ,320 

3e6SX-20. .339 

380SX-26.. 35S 


HARD DRIVE 


QUANTUM IDE 52MB..215 

QUANTUM IDE 105MS,. 339 

QUANTUM IDE 200MB.....609 

47273 Framonl Blvd., Framonl, DA 94538 
Tel: 510-623-3918 FAX: 510-6Z3-3G40 


Circle 253 on Inquiry Card. 


PO^NG! 

Renegade Raises the Ceiling on 
486/50 MHz Speed and Power at 
Huge Savings. 

This Is the machiiM wMi every feohMe youVe reed eboiit end wenleii: 
Intel e04SA preeesset, 12SK eedie RAM, 8 Mb RAM, 1.1 Mb end 1.44 Mb 
fkippy ebivu^ a OlANT $40 Mb 13 mi EX hard drive with a 64K cache. 

Gvt thwre's moce *- weVe edded an IPi cadimg eonlraller that lawers 
hord drive access lime la leu than 0.3 msl Fifty time faster . And this is 
superb Rerwgade quality as delivered ta leading Industry. 


✓ Intel 80486 Processor 

✓ 256K Cache RAM 
f/BMBRAM 

✓ 1.2MB 5.25" Drive 

✓ 1,44MB 3.5" Drive 

✓ 200MB 15 ms IDE Drive with 
64K MultPSegmer^ted Cache 

✓ 16-BfI VGA with IMS 

✓ 14" Non-Interloced 1024 
Color VGFA Morvilor 

✓ 1 Parallel / 2 Serial Ports 

✓ 1014Cay Enhanced Keyboard 

✓ Microsoft Mouse 

✓ MS DOS 5.0 

✓ MSV^indows3.0 


YOU WONT BEUEVE HOW MUCH 
YOU CAN GET FDR YOUfi MONEY WTTH 
A RENEGADE 486. CAli TOLL-FREE 
NOW FOft SPEClAi PRICES] 

1 - 800 - 825-8086 

(Qvanfilie* ore UirtHhed 



xum T^w^de 


Circle 279 on Inquiry Card. 
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HARDWARE SHOWCASE 


Data Acquisition • Disk & Optieai Drives 


Disk & Optical Drives • Diskettes/Duplicalors 


Measurement & Control 


R»mots monitoring? Unique maeaurement 
problem? Theae are our ■peclaliUaa. Contact 
Elexor. Wa'tl help you find a solution ...fastt 



* Stand Afone 
•Free Software 
^ProgramrtiablB 
*Munt^ddrasstng 

* Battery CapabHity 

* Off-site monitoring 
•Signet Conditioning 
•Integrated Systems 
•Unlimited I/O points 
•PC, MAC, DEC, etc 

ELEXDR ASSOCIATES 
phone (201) 2^iei5 
rax (20t) 200-BS13 
P.O. Box 246 
Morde Plalne, N. J. 079SO 


Circle 226 on Inquiry Card. 


The Intelligent Solution For Data Acquisition 



DAP 2400^ Data Acquidtitm Pnocessof'^ 
analog I/O aO MHzDSP wilhSHAMtoSeK 

DIGrrAL I/O DAPL"^ Operating System 

-Inputs to 235K swnples per semod * ^^andBid cpraniands 

•OulputB ic 250K sampln per aecoad .Cuslom 

FFT and FIR-flltering ccmmuidfl lia C 

Digitel Signal Proceadng at 10 MIPS J ^/V ftOR AT^IRT 


Microstar 


16 MHz CPU wth DRAM to 512K 

Send for F^E catalog. 

Or caU ii9 at (206) 453-2345 


2265 116th Avenue NE 
Bellevue, WA 9S004 
FAX (206) 453r3199 


Circle 243 on Inquiry Cord. 


I pLll-YTklJiV O-J 

,Y«-:UhT5tti ^ 

Btsk.Ciiclikig '2 L\- y. 

f’ - '4" 

^ .. Makes your compitler run 10 times as fust! 

^ * u Caches, Reads and Writes! ' -C ^ 
- No drivers or TRS’s required! 

^ _ High Performance/Cost RaNo! 


«TFM Si Dealer 
' tiiquErte& ' 

. Ui'eleumtdl 




Less wear on your hard disk! ' 

^ L Non*volatjte inemury becomes 
* permanent part of hard disk! ^ 

' ' . Satisfaction Guaranteed! 

^ t-. - - 

'■ To" OctEei'-Cati ' *• 
/ .■^i-84j0-2S2-4333. i. 


Circle 231 on Inquiry Cord. 


m)N 


WEW 


SHARE A SIGEN 250MB PORTABLE 
TAPE BACKUP & REDUCE COST/USER 

to contmllar required. Connects to parallel port InslaIJs In less than 3 mlPLiles. 
Great for Laptops. 9.5 MB/nnJn transfer rata. 

Capacity 

60/100 Me 1/4" cartridge 
250/500 MB 1/4“cartric&0 


1200/2000 MB 4mm DA' 

Supports 

DOS. OS/2 
Novell 286, 366 
Unix, Xenix 

Industry standard SVTOS Plus 
software and for file server based 
NLM and VAP Tapeware. 






Phone (406) 737-3904 * Fax (403) 737-: 
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Circle 254 on Inquiry Card. 




Get the right '—^ 

connections for $179. 
TheMiniSCSI 
Parallel-to-SCSI Adapter 


Add a SCSI port to almost any printer port with our pocket-sized, 
self-contained MiniSCSI. Ideal for laptops, notebooks and 
systems which can't accommodate a standard SCSI interface, fhe 
MiniSCSI also lets you relocate SCSI devices easily. 

■ CD-ROM, hard disk, magneto- 
opbcal, SyQuest & Bernoulli support 

■ SCSI tape support available 

■ Retains use of parallel port 

■ Powered by SCSI bus 

• Lightweight (only 2.5oz.) 

• 2-year p^& labor warranty 

■ Other SCSI adapters available 


“Gmimfy intBfBShng hardware 
deparimeat... Good idea'' 

Md C Dvofok, PC Magsrim 

"The neatest gadget at the CD- 
ROM show" 

Jerry Fournette, MoWortd 


6311:510-770-1400 

Reseller Inquiries Welcome 


Tremor Systems, Ltd. 

5415 Randall Place, 
Fremont. CA9453B-3151 USA 
(510) 770-1400 •Fax: 770-9910 

o 1902. Tratiof Systenis. lid. All prrjdutd names aiBlratiffrefkscir rBgralererJItarlBrfiattisornefr respecttn SJwners 


Circle 263 on Inquiry Card. 


STAND ALONE 

DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 

5.25" and 3.50" Models 



SIMPLE AND FAST FROM $1699 

TEL: (416) 503-3335 
FAX: (416) 252-4084 

Circle 213 (RESELLERS: 214) on Inquiry Cord. 


mtnc 


















































Keybaarfls • Laptops & Notebooks 


Memory/Cbips/Upgrades • Misc. Hardware 


CUSTOM KEYBOARD PRODUCTS 

• Custom Key Imprinting—ail brandsl 

• Custom, Colored keys for IBM® DEC® 

Wysc®, Key Ttonic®, Cherry^t and more! 

• Full color keyboard remplatefi made to 
your exact specificationsn 

• Custom and stock key top label kits for 
software support languages. 

• Custom membtaiie full-travel keyboards. 

• Express turnaround services. 

• A total line of keyboard enhancements. 

CUSTOM HOTLINE 800 937-1337 

fmm the leader in Keycap Innovations™ RQ Box 230* Depc. BYTE 

Comville, AZ 86325 

602 6 : 

FAX 602 


Circle 233 on Inquiry Curd. 


Let your "true colors shine 
through" when you advertise your 
computer products in BYTE's 

HARDWARE/SOFTWARE SHOWCASE 

our newest, affordable. 4-color 
advertising section! 

Call for more details: 

(603) 924-2695 or (603) 924-2598 


4-7515 

634-4620 




1.1 gigabytes in a Toshiba laptop? 


Not yet UptoSIOMB 

But check with US f or upto ps 

uiinid’92... DOS'OSS •yi-KIIBOlllS 



Circle 242 on Inquiry Card. 


ROM BIOS Upgrades 

Access All The New Technology 


/Ufardable. easy-to-inslall ROM BIOS Call Us Fiisl For All Your Upgrade Needs 
chips turn m all your IMimpUter'S ‘Video cards - Floppy « Hard Disc Orives 

capabililies. AMbTTt^MQTRERBOAIUtS-OMlHin PRICC. 

Wb stock qualily AMJ, PhoenK and Mr. BIOS SliVu 

upgrades for every IBM and cnmpatible from AMI MARK V 33MHz S4K Cachs.. .CALL 

ACERtoZEOS. ■■Q3?3=13?n3H 

Hares a small BxaiTTplefrornou^^^^^^^^ ^iih any memory purchase you II] 

AMbXT.$59.95 , necerve FREE S10 Value supply Qt 

PH0ENIX-!BM-AT,.„..,„,.I^9.95 i |Mu1tt-VitamlDS Our gtft to you 

MR. BIOS-286.$99.95 _ .... ---- cataloc 

AMHNTEL 386SX.$79.95 ^Bi= 

AMi-iNTEiase.$89.95 1 . 800 * 955>3527 

PHOENIX 386 C8T.$79.95 24Hr.FM0rterUi»|a05)6aMi515 

MR. BIOS-OPTI386..$129.95 InUJNA 2«e.APM»vntm.CA«an«S«i].»3(l 

MH. BI0S-lMTIL486....$129.i5 ■imHiii.w™ _ 

FREE CMpilUllerwIIII IIOS PuittoM iraUDES. ETC 

Memory Upgrades From $13. 


Cincio 257 on Inquiry Card. 



Bus 


SCSI BUS CONDITI 


• Conditions and Regenerates SCSI I 

• isolate Noisy Cables & Peripherals 
« Extend Distance to Peripherals 

• Increase SCSI Bus Perfonnance 

• Supports "Fast SCSP (10 MBytes/sec) 

• SCSI t and SCSI 2 Compatible 

• No additional software required 

$ 295.00 


Right now, we can install the 
capacity you need, Dorn the small¬ 
est Toshiba notebook to the larg¬ 
est laptop. 

Our faster (12-25 ms access 
time),higjher-capacity drives won’t 
add bulk or wei^t. Some are even 
lighter than the original drives. 

Laptop Solutions’ unique up¬ 
grade packages are thorough and 
complete. Hiey’re installed by ap¬ 
pointment only, with a guaranteed 
48-hourtum-around, inc]uding24- 
bour bum-in and stringent testing 
to industry standards. 

Finally, you can put your laptop 
to work, fte way you work! 

Quantity discoanls available. 


UptoISOMB 

FOR NOTEBOOKS 



( 800 ) 683-6839 

Laptop Solutions, Inc. 

10700 Richmond Ave,, #114 
Houston, Texas 77042 
Phone: (713) 789-0878 
FAX; (713) 789-8177 

Circle 273 on Inquiry Card. 


CALL TODAY 1-800-624^808 

APPUE0 CONCEPTS. [NC. 
53S0 Eastgate Mall 
San Diego. CA 92121 
TEU 619-453-0090 
30 DAY MONEY SACT GUAfiANTEE 619-453-67 15 


Circle 212 Ofi Inquiry Card^. 



REDUCE PC FAN NOISE BY 98%... 

THE SfLENCER l^ an electronic device which monitors the internal temperature within 
yoyr PCAAser Printer and reduces the fans speed {and noise) to ensure proper cooling 
is achieved - 8EJT 1^0 MORE.. .Typical noise reduction is 80% to 96% . .. 

^sy to install: built-in fail-safe, and 3 year warranty. THE SiHNCER\\^ to be heard 
(or not) to be fully appreciated. Take advantage of our 30 DAY NO RISK TRIAL 
OFFER. . .and join ihe thousands nl PC users worldwide who now enjoy THE SfLENCB^ 



Circfe 265 on Inquiry Card. 


Mini-12VDC Silencer__ $69 95 

Fail-Safe DC’Siiencer... 99.95 

Laser Printer Silencer.. 99.95 

AC-Fan Silencer. 99.95 


To Order CaH 1-800-SILENCE 


QUIET TECHNOLOGY INC. 

P,0. 60x18216 

West Palm Beach, FL 33416 

Dealer InfoJFax: 407/6S3-6200 
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Modems/Multiplexors • Printers/Plotters 


Multimedia • Programmable Hardware 



14,400-57,600 bps 
Speed Modern^” ...$279 

V,32bis, with a raw speed of 14,400 and v.42bis, with up to 4:1 
data compression, the Speetfeter*" is a price/technology break¬ 
through just what you would expect from CompuCom. It also 
features CSP, MNP-S, and Fax option, irs made in USA, has a 
30 day money back guarantee and a S-year warranty. BYTE 
magazine said our CCC modem was "a real deal"*... well we've 
done it again. The Speedbter is setting new standards for value 
and speedy performance. See for yourself! 

(415) 499 76QO CALL NpW (800) 748 6840 Fax (415) 499 33SS 
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IMAGING CANDS 



Video Framegrabbers for 
the XT/AT/386 


• Real time grab/display 

• Complete with software 
■ 60 & 50 Hz. Video 

• Quality since 19871 

• Money back guarantee 


MODEL 1-800-292-1160 
-512/24 512x480x24-AteW 
Full 24 bit color board, mult, in, 

24 bit RGB out.. $795 

-512 512x480x8 - Advanced 

grayscale board. Multi rea/multi 
image, 4 inputs. iiVout LUTS, 
dual ping-pong buffers, RGB 

out..... $795 

-02 266x240x8 Workhorse B 

bit grayscale. 2 inputs, 24 bit 

RGB out, cursor.. .$495 

-03 256x240x6 Economy 6 bit 

varsEon of -02 above. $395 

MC/VISA/COD 4-. 



Box S96 Pittsburg, KS 6B782 
316-231 -^647 fax: 231*SB16 
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For Your Development Needs! 

MODEL 9000 
EPHOM PROGRAMMER 

■ QuickPulse and inielligent 
algorithms, 

■ Programs Eproms (up to 
4Mb), EEpromsA MFU's, 

■ Up to 57K baud. 
m Ultra Fast! 

OKUtR TOLL IRI;E 

800-282-4835 

OfCM & Ptsler Inquiries WelcnmeOt 

DEVELOPMENT HARDWARE & SOFTWARE 
P.O. 6012310* Bay St. [.oqls. MS 3»52l-23to L.S.A. 

J T E K rwc Fmi: 601.4674Mt35 

V Mlwisrippi&TtcbBkal Support 601-407-8048 
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The Printer Sharing Works 

PrintCube 



Starting at $295, guaranteed high 
performance printer sharing. 
Connect any combination of PCs^ 
Macs, HP mini's, DECS, or LANs 
hundreds of feet away using low 
cost 4 wire telephone cables. 

^ Three desktop PrintCube models for 
sharing any two printers, including 
Wilco’s powerful Fax-Printer system. 
Eight plug-in LaserCards for sharing 
HP LaserJet II, III or NISI printers, 
cr More than 10,000 systems installed. 


.1C6k7. 


Tlcio 


LoserCard Si 


Call Wileo AMS 
800-854-6548 

Wprl^roup Printtag and Faxing Solutions 




['A 


^Si JlSi ISSi 
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Universal Programmer from $7451 

• Programs and Tests over 3,000 devices 

• Memory (up to 8MB), FLASli SERIAL 
EPROMs. All Intel/Signetks MlCROs; 
Motorola 705, Cll; PLDk AMD MACH, 
PALCE; LATTICE G ALs, LSI1032; ALTERA 
fiXX, 9XX, ISXX; MS MAPLE, G ALs; 
CYPRESS MAX CY7361 

• Universal PLCC adapter (up to 84 pins) 

• Gang Adapters for Memory, Micro, 
PCMCIA cards 

• Up to 104 fully protected pins; lOOW P5. 
i Standard parilel printer port 

■ Polly inte^alcd Algorithm Development 
Language allows users to add/change parts 

•True State Machine Testing capability 

• True full Selfcalibratinn k EHagnoetics 

■ Certified by all major device manufacturers 


Low Cost Programmer from $345 

• 32 pin E/EPROMs to 4MBytes, Flash EPROMs, Intel Micros 

• Gang Module (4 sockets), Motcmola Micros Module 

• RS232 interface; intemal eraser option; Stand-alone capability 


Intelligent Rom Emulator from $395 

• "In^Zircuit-Emulator" type features: Address Compare (with 
HALT output), Address Snapshot, Trigger Input, Reset Output 

• Standard parallel Printer Port (64Kbytes in 10 seconds) 

• Stand-alone operation (rechargable NiCad battery) 



750 N. Pastoria Ave, Sunnyvale,. CA 94086 USA 

Tel: (408) 730-5511 Fax: (408) 730-5521 _ 
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Programmable Hardware 


Programmable Hardware 












200 MHz Logic Analyzer 


•400 MHz 
max sampling rate 

• up to 128 channels 

i t6K samples/Channel 

• 16 level triggering 

• Variable threshold voltage 

• Sophislicated triggering 

• FREE software updates 


$799-LA12100(100MHz) 

$1299 - LA32200 (200 MHz-3a-ch.) 
$1899 - LA32400 (400 MHz-32-oh,) 


Price is complete. 
Pods and software 
included. 


Universal Programmer 


PAL 
GAL 
EPROM 
FLASH 
EEPROM 
PROM 
87XXX... 

20Va, 22V10, GALs 
•ZSVT2, 20RA10, ISVlOGALs 
•2716-27040 EPROMs 
•BTxxx MICROS 
•EEPROMs (Incl. S pin sertal) 


•16 bS EPROMs 
•Byte Split/Merge (16 & 32 bit) 
•JEDEC, ilSflEL HEX, Moioroia ■& files 
•Dallas MVS RAM paognammfng 
•FREE software urates on BSS 


Call - (201) 808-8990 

Link Computer Graphics, inc. 

36$Pa$saicA«e..Suil«100.Fsirfiejd.NJ 07004 FAX:»»-07a$ 


UNIVEflSAL PROGRAiniER, EMULATOR, t TESTOR 

TUP-400 $745.00 NEW 

TUP-300 $645.00 

■ Newtmpmed haidwjwtiUid 

■ TbE nuxi imin|detg: PC-bued Ifnifcml Progrtunmerj 

Ptpgnms PLD(PAUGALFPU EPLD. PEEU MAX 
MACH^l. (up to IfiMbii), EPIIQM, 

BPROM, Spedil PRDH MPU [STXX, fiSXX ZB. PSD301, 
m®CX TME320EXX UPD75R00C HD637XXX-). 

■ Cavas DIF. FLCC,QFF. SOP, ud PGA with I to St pins. 

Gang Piogiininlng: adaptors available aW 

I miATtOM opahility. 

■ Tests digibl ICs and DRAMs (SlMM/SiEP adaptor avulabk). 

■ Free soltwan upd&tes and itnr device added upon i^uest. 

■ 1C Maiiuiktiirets'approval 

■ l-year wanairtyr SOniay rruney^jack piaTsmtaft 
CAU TODAY FOR MQRt INFORMATION. 

wekoinet 


Tribal Microsystems Inc. Tel (510) 6Z3-8859 
443ns. GRIMMER BLVD. FREMONT CA 94S3B FAX (510)623-9925 
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Inlellig^m Universal Prograoioier - aC lestev 

. Window screen - PEN OUT diagram > PAL fiise map. iC pia error indicatioii - 

DEVICES APPLICABLE: 

• EPROM SeriMJ 2716^27512, IM* 2M. 4M. (SM). 

• EEPROM iSerfcs: 2804^28256. 

• PEROM Series: 29C256. 

• MCS48 Series: 8741,8742, 8748, 8749,8750,8755. | 

• MCS-Sl Seriu: 8744, R751,87C52. 8753H. 
e7C252,a7C541. 

• ZH Seriuji: Z86EI I, ZS6E21, 

• MOTOROLA Series: 6870503705, 

68705P3rt»5,687Q5R3/R5. 

• PLD SeriK EPLD, PAL, GAL, PEEL, CPL, 

MMI(A,B,C, type), AMD, NS, Cypress, 

Samsung, S%aeliic, TT, SOS, VLSI elc. 

• SERIAL Series 93036-93066.93CS06-93OS66. 

■ BPROM SertoK AMD, MMl, NS, Tl, 

Signctic, Cypress. 

■ High Speed EPROM Serkie Atmcl, CypteSt 

• lTLS4ff4 Series 7400,7401 etc. 


Full Soflmue Suppeui - Prug^rainliig Adept ns 
avaJiiJblc - Nevr Devices ad^d thraugli strilwiTe 
update - One year WBiTHnCy.,.,,,,,,^ 


- CMOS 40/45 Scries 4000,4500 etc. 

• DRIVER Series; 2003.2004,75 cUX 

• OPTO SerteE PC817, PC171T etc. 

• SRAM Series: 611642256. 

■ DRAM Scribe 4164-41000 

• SIMM^IPP Modales: 2^it9-lMx9. 

.I" iv ,i D»la Services, Inv. 

4 HudsM Court, Cfiflbuty, NJ 08512 
Tri: l«41 7W.2H3 - IfiW) 794-5416 
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EPROM EMULATOR / PROGRAMMER 

• High powered aiid veraatfle unit combines an emulator with a proifmmmer to 
allow one step firmware de,sign or trouble 
shoating. • Operates with any computer or 
terminal using ES-232 port. • Emulates, 
programs, copies and verifies 2716-27512 
EPROMS and 2816-28256 EEPROMS (no 
emulation). • Easy to master emulation & 
programming features. • Battery backed up 
memory allows unit to aulo-run user's fim^ 
ware on startup. • Simple to use byte ex¬ 
change feature allows microprocessor register dump® and user break poin^. • 

Ideal developroent or savice tool for multi-processor users, • light weight and 
portable unit ea^y fits in tool box or brief case. 

4/IQQ Phone:902-468-5911 

mp (^90^468-5912 


OMNITECH ELECTRONICS INC. 

10 Akeriey Blvd„ Danmouth, Nova Scotia, Canada B3B U4 


- p Hardware for IBM PC/AT, Micro Channef, 
\ Sun, Macintosh, DEC and NeXT, 


Software for DOS, Windows, UNIX, VMS, 
menu- and fcon-drEven environments. 

IEEE 46S extenders, analyjiers, 
converters, analog I/O, and digital I/O. 

Call for your free IEEE catalog 


IDtech 


lOtech, Inc. • 21 6.439.4091 • Fax 21 6.439.4093 


SUPERPRO* 
now $599 (US only) 


DOS IN ROM! »®»* „ 

BOARD COMPUTER 


AlwQyi wuHtotg ^ q pramptT 

Sp«d up with MVS iOM Driviil 

• Boot 0.1 E« 

* 1/2 dzB cord 

• Aiy prograinB, DOS 

* lANi, Contrai 


UK ....$75 

2m.. . $150 

1.44M,—. $195 


1, Debug on PC 

2, Test SBC RAM 

3, Bum EPROM 

• Battery, sobr 

• 5-yr warranty 

• 62 pin PC Bus 

• 2PAR, 3SER, RTC 

• LCD/KBD pods 

MVSBCl.$95 

MVSBCl.$27/1K 

MVBIOS...,,,.$60 

PC CABLE.$50 

PC CARD.$85 


Super Value 
Universal Programmer 

4 SOCKET ADAPTEH ($125), 
PAL COMPILEH ($95), 

EPROM ERASER ($95) 

• Easy to use menu driven S/W 

• Universal programming for 
Rash E(E)PROM, Bipolar 
PROM. PAL. QAL. EPLD. & 
microcontroller, etc. 

• Test ICs (TTLRAM) 

• Life tjime free SW updataa on 
BBS & 1 year H/W warranty 

• Developed 6 made in U.S.A. 


EPROM programmer 

• ROM MASTER : $149 
Low cost universal programmer 

• UNIPBO : $399 

764 San Aleso Aveniie Sunnyvale, 
GA 94086 (408)745-7974 
FAX 745-1401 BBS 745-7256 


MVS 

(508)792-9507 


PC on 0 cordJ 


/y4/?/7iy>!|/?f SHOWCASE 


































































HARDWARE SHOWCASE 


Programmable Hardware • Tape Drives 


Tape Drives 



Instant Microcontroller + Instant C = 
Instant New Product 

Us« qur Uttla Giant**' and Tiny 6Jant"“ miniature 
nnicrDproGesaor-b&s3d computers to instantly 
oomputerlzie your product, Our miniatura control¬ 
lers feature built-in power supplies, digital I/O, 
serial I/O (R3232 / RS4S5), A/D converters (to 
20 bitsK ablenoid drivers, time of day clock, 
batlBfy bacKed nftemory, watchdog, field wiring 
connectors, and more! Designed to be easily 
Integrated with your hardware and software. 

Priced from $159. Core modules as low as $59, 

Low cost, interactive Dynamic C’“ makes seri¬ 
ous software development easy. 

Z-World Engineering 

1724 Picasso Ave., Oavis, CA 95616 USA (916) 757-3737 

Fax: (916) 753-5141 Automatic Fax: (916) 753-0618 
(For automatic fax caii from your fax, request cataiog #18) 
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9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 


• Best Quality 

• Lowest Prices 
800/1600/3200/6250 BPI 

CALL 1-800-886-4827 

IS 


A, 



Laguna Data Systems 

23151 Alcalde Drive, Suite B-3, Laguna Hills, CA 92653 
Tel: 714-586-3010, Fax; 714-586-5538 
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FOR ALL YOUR TAPE NEEDS 
3480 m 9-Track ■ 1/4” ■ 4mm ■ 8mm 
Tape to Tape Copy 
Tape Backup/Restore 
Conversion 
Data Interchange 

Phone (602) 396-3616 

NovaStor Corp. 30961 Agoura Rd., Suite 109 
Westlake ViUage* CA 91361 
or 818-707-9900 • Fax: 818-707-9902 
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Desktop 9-Track Tape Subsystem 
il’SelUng 9-track system on desktop. 



Quaistar's iow cost 1/2-inch 9-track Streaming 
tape systems bring fuit ANSi data Interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data hies with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupier card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 


Catl us today I For details and 
to order: Fax (SIS) 882-4081 
Phone (818) 882-5822 

9621 Irondale Ave., Chats worth CA 91311 

(^SSeOuatstaf Corp. 

AJl pniduot and compar^y nams and tradorTtarlis are tfre propsrty of tfieir rospective ownerB. 


nURLSTfJ/r , 


Circle 248 on Inquiry Cord. 
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PC 9-irack 
&3480 


Widest choice of solutions 
t/ Modem desktop subsystems 
Plug-and-play, easy to use 
Comprehensive software 
Excellent service an<^ support 

Call now for more information 
and a free catalog. 



PH: 619-571-SSSS 
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Don't Move 

without telling 

BVTl 

Clip out form below mail to: 

BYTE Magazine 
Subscriber Service 
EO. Box 555 
Hightstown, NJ 08520 


At least 8 weeks before you move, please give us your new address 
and/or name change, (Please Print) 

New address, name 

Name ___ 

Address___Apt._ 

City._ 

State_Zip_ 

Prim current name and address 


(or affix the nmiling label from your current issue of BYTE here) 
Ciurent address, name 

Name_ _ _ 


Address 

AdI. 

atv 

State 

Zio 














































CAD/CAM • Communication/Nelworking • Data Acquisition 




Winl^k Oorporatlan 

13D1 South Street 
Lae^tts, IN 47904 


(800) 742-6809 


The first printed-circuit- 
board program for the IBM 
PC, and still the first choice 
for designers of 2-sided 
PCBs, occasional users, and 
educators. The program's 
featu res include un matched 
ease of use, continual 
design-rule checking, auto¬ 
matic pad shaving, trace 
filleting, soldermasks, and 
silkscreen. sm ARTWORK 
with autorouting is $895 
($^95 without) and has a 
30-day money-back guar¬ 
antee. Call (SOD) 742-6809 
or (317) 448-1903. 
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EM320 


O D Q D B Dl B 

DEC VT320 Emulation for Microsoft Windows 3M 

• 132 coiumn display * Automatic window sizing 

- Cut and paste - Double high/wide characters 

• Kermit file transfer • LAT or TCP/IP support 

• Windows style help • Modem diater/Phone book 
" Local or ANSI color * Command language 

Dtyersified Computer Systems, fna (303) 44/9251 
FAX (303) 44/1406 Tektronix 4105/0/Fmulaim also a^iiabk 
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Free Data Acquisition Software Tool 



DAQ Designer is a free software tool that 
helps determine which hardware and 
software combinations are best for your PC- 
based data acquisition system, DAQ Designer 
will (1) ask questions about your application, 
(2) analyze your answers to determine your 
system needs, and (3) describe what 
hardware and software you need to develop 
your data acquisition system. 

National Instruments 

6504 Bridge Point Parkway 
Austin, TX 78730 
(512) 794-0100 • (800) 433-3488 


Database • Education 


The TransTerm 5 is a work station data entry/dispiay terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


302 N. Winchester • Olathe, KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 

Circle 220 an Inquiiy Card. 
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EARN YOUR COLLEGE DEGREE AT HOME 


In dTompnat&r* Science 

Get the oppoiturity and earning power a college degree confers—without 
leaving home and without spending thousands of dollars. 

• Approved for tuition reimbursement by leading corporations 

• All COURSES BY CORRESPONDENCE 

• Most courses interactive 

• Approved Ada course available 

• Qualified instructoTs available on telephone help lines 


AMERICAM 

INSTITUTE 


Phone; 1-205-323-6191 • FAX: 1-205-326-2229 
2101 BYX Magnolia A/e. • Suite 200 • B'ham, AL 35205 


COMPUTER 

SCIEN^ 


Circle 244 an Inquiry Card. 


SOFTWARE SHOWCASE 




























































SOFTWARE SHOWCASE 



Engineering/Scientific * Graphics 


FINALLY. SERIOUS 


The V^ATE 
family of test 
products provide 
solutions for PC field service, 
repair depot, R&D, manufactur¬ 
ing inspection & burn-in, and 
quality assurance testing. 


'-■'x ' 


Test a PC system in seconds 
Insure ZERO 
hardware defects 
Test for PC Compatibility 
Quality Assurance 
Certification 
Replace costJy 
test equipment 
Find failures in a 
100% dead system 
Eliminate defective 
PC returns 

Increase customer satisfaction 



& lower costs thru product quality 



VISTA MICROSYSTEMS, Inc. 

6 Whipple St., No. Attleboro, MA 02760 
TeL 508-695-8459 • FAX 508-695-8688 
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EudNotC 


New 


Bibliographies 

ids! 


in Seconi 


Perfecf for research papers. 
See page SO in the December 
91 muf' of Byte. 30-Day 
Money-Back Guaraniee. 


A powerful database that works 
with WordPerfect and MS Word 
for DOS^ Windows and tfie Moc. 

Niles and Associates, Inc,, 

2000 Hearst Ave> Suite 200 
Berkeley, CA 94709 

1-800-554-3049 
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TURN YOUR PRINTER INTO A 
PEN PLOTTER 


FPLOT™ lets you use your printer as a pen plotter. You gel fast, high resolution 
plots wtth ITLOT. If you use a CAD or graphics program, you can use FPLOT to 
produce your plots with the full capabilities of your printer. 

• Supports most dot matrisc, laser, and 
ink |et printers 

• High resolution output, no jagged 
lines 


' Plot multiple plots with a single 
command 


• Faster than pen plotters or most laser 
built-in and cartridge emulations 

• Screen preview with zoom and pan 

• Supports background plotting 

» Device driver mode plots tom Inside 
your graphics program 
■ Stand-alone mode for fastest plotting 


* Lets you control line thickness 

* Full color plotting support 

• Plot large plots on wide carriage 
printers, or as a EHosaic 

" Compatible with most CAD 
and graphics programs ^isi IMcc 

• 100^ emulation of the $ 2] 

+ S&}] 3.00 


HP 7475A pen plotter 


FPLOT CORP. 


24-10 STELMVAV fREEl, HVUf. 005 
ASTORIA. NEW YORK 11103 
(7 mi S*|iv35U5 
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Graphics • Mathmaticai/Statistical 


V. 


Fluen 
Laser 
Fonts 
Libra 

A Large 
Font 
Inventory^ 
at a Very 
Low Pri 


“ If I cottld buy only one 
PostScript font package, 
I this would be it “ 

WtmiVerJi>ct Mugitztne September /99J 


79 typefaces of 
superior quality 

• Quick, easy insEallation & use 

• 50% discount offer on 
additional font volumes 

PC/DOS Version 

• PostScript Type 1 fonts 

• FREE! - Adobe's ATM® 

• Use with most printers 
w/Windows 

• Exceptional WordPerfect® 
Installer 

. $189.95 

Macintosh Version 

• PostScript Type 1 and 
TrueType fonts 

• $179.95 

■Casady <St (yReene, Inc. 

[ 22734 Portola Dr., Sdlaaii, CA 93904-1119 

. (408)484-9228 (800) 359-4920 
Fax (408) 484-9218 
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^ Make this your “leaf 

JMP® Statistical 
Discovery Software 



any other 

existing product..7he ease of use, low cost 
and the context sensitive help system may do for 
statistics what spreadsheet software has done for 
accounting. 


VMP is a 
leap 

forward in 
its overall 
approach, 
ft combines 
graphics 
and statis¬ 
tics on a 
workstation 
better than 


Interface/Computing and Telecommunications 
Services News—Univ* of California, Santa Cruz 

Call today for a free demo disk and Points 
of Interest from the leading name in data 
analysis software.*.SAS Institute Inc. 

919-677-8000. Fax 919-677-8166. 

iMP is a ragislered trademark of SAS Institule Inc. 

Copyright © 1992 

7^0 IriJiiiiru ^nrjJ 

















































Programming Langaages/Tools 


UNIX • Utilities 




The New Industry Standard in 
Graphical Menuing Systems! 


Ftw Form Screen Laymit 

Choice of Foiate & Colors 

Autamatic InHtallatiDn 

File Manager 

loon Editor 

Calculator 

Calendar 

Phone EHaJer 

Usage Tracking 

Paasword Protection 

User F^mpting 

NOT Memory ReBident 

PCX Bad^pouud (req. EMSl 

Network Compatible 

Supports CGA/EGAA^GA/Herc 

Does NOT require Windows'^ 


QuiklUenuBI 

$ 89 . 95 * 

30 day money back guarantee 

1 - 800 - 545-1392 

Fax; (503) 388^21 


Demo disk available 
OEM & Dealer Inquires welcome 
'Please add $5.00 shipping handling 


354 NE Greenwood Ave., Suite 108 a Bend, OR 97701 


The Only UNIX and Open Systems Source 


IVfty look anywhere else? 

If it’s not in the 1992 UniForum 
Products Directory, chances are you 
won’t find it elsewhere. The 1992 
Directory features 7,600 products 
and services from 2,100 vendors. 
We've got it all. More software. More 
hardware and peripherals. More 
developers, consultants, books and 
headhunters than available any¬ 
where else. Only $95. 

To order, call 800-255-5620 

IniPTkri im Tasman Or., #201, Santa Clara, CA 95054 
gla-UI lirUI Ul 11 (800)255-5620 (408)986-8840 Fax (408) 986-1645 


RS-232-H- 
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Greenleaf Asynchronous 

Comm Class Library 


□ C++class library for DOS^ Windows 3.x and OS/2. 

□ Device independence through inheritance. 

□ Supports Zortech, Microsoft 7.0, JPI and Borland C++. 
^ IBM PC, XX AX rS/2 and compatibles, 

□ COM 1. .COM8, a nd DigiBoa rd. 

□ Baud rates to 115,200. 

XON/XOFF, RTS/CTS flow controls. 

XMODEM, Kerrrdt file transfer protocols. 

VT52, VTIOO subset, ANSI & TTY terminal emulation. 
Hayes modem control classes. 

Line and link level controls & status. 

Extensive examples help you get started with OOP 
applications using 
communica tions. 

■ FREE Source Code 

■ FREE Unlimited Support 

■ No Royalties 

■ Money-Back Guarantee 

■ Top Rated Documentation 

mn 

GREENIIAF CALL (800)523-9830 NOW! 
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HYPERCROSS - asm* 
Multi'target Macro Cross Assembler 


FEATURES: 

fjisf One Pass Execution - up to 8000 LOC/Second 
F/djr/fr/r'Ubrarv Driven' AjchHeiidLire 

PC-asm Styte Dlrectivas/Exprasslons 
Popular Vendor Style Irs^ction Syntax Rules 
SiK R un Code Formats & Program/X R&f List Options 
Host IBM PC or Compatible IPC-DOSflW&^DOS) 


STANDARD SYSTEM: $349.00 US 

Macro Cross Assombler “ Supports 32 Processors 
BASE SYSTEM: Si29.00 us 

Cross Assembler'Supports 23 Processors 
Call forSita Uceitses. Custorn Systenns & Libraries 
*TrademartVProduct ol Hviwfsys Corporation 


PROCESSORS: 


8048 

6B01 

28 

Boai 

6S05 

ZSO 

0085 

0609 

Z180 

8086 

6811 

Z2B0 

8096 

68000 

SUPERB 

0019 


664100 

1802 

7800 

320C1X 

6602 

70XXX 

320C2X 

65816 

TMP43O0 

TMS370 

COP400 

TCP4600 

TMS7000 

COPSOO 

TMP4700 

TMS9900 


Hypersys Sales Agent: K & M Assaclates 

P.O. Box 670054. MarieHa. GA 30066 Ptione (404) 971-2649 


Circle 236 on Inquiry Cord. 


Cross Assemblers, Simulators, 
Disassemblers 


Processor Families: 

8051 8096 8048 

Z80 64180 6301 

6805 6800 1802 

6811 6502 68k 

8085 6801 Z8 

Join Thousands of Satisfied 
Customers Worldwide* 


Call: 

PseudoCorp 

716 Thimble Shoals Blvd.* Newport News, VA 23606 
Tel: (804) 873-1947 • Fax: (804) 873-2154 


Circle 247 an Inquiry Card. 


Circle 268 on Inquiry Card (RESELLERS: 269). 


BVTE 


Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

Call for more advertising information: 

(603) 924-2695 or (603) 924-2598 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYEH’S MAFTT is a monthly advertising section which enables readers to 
easily locate suppliers by product category, As a unique feature, each BUYER’S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1,1992. 

RATES: 3 issues—$625 6 issue&-l600 12 issues—$525 13 issues—$500 
Prepayment must accompany each insertion. ViSA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters majdmum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue closes on September B. Send your copy and payment to THE 
BUYER^S MART, BYTE Magazine. 1 Phoenix Mill Une, Peterborough, m 03458. 
For more information call Margo Gnade at 603‘924“265a FAX: 603-924-2683, 


ACADEMIC COMPUTING 


Ti^iuput«r Edueatlon Kit 

Gst Started wtih Peiellel Processing 

$396 

Kit lndud«s i^amty^Q-usa PC ad>d.|n t»afd wlll> T40i:> 
imnspulDr. 1MB o( RAM, arxJ PC int&rfiBee. Complete with 
Occajn^ ^ G ccmpilers, assambler. souroa-levet dedug- 
gefB. example piogmine. and 1500 p^Att d ttocuitientemon 
(Incl. schenralka}. Exp^rKlsblel 

Computer System Architects 

950 K Ufilvflfstty AMnuflL Prow UT 64504 

1300) 7S3'4CSA (301) 374-2303 FAX (801) 374-2306 


Inquiry 701. 



CUT RIBBON COSTSI 

Relink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker I For crisp, black 
professional prim since 1982. Vbu can choose from 3 
models: Meneal E-Zee Inker — 339.50 
Electric E-Zeo Inker — $94.50 
Ink Masler (ElectrEc) — $189.00 
lOOQs of satisfied users. Money^back guamnteB, 
BORG INDUSTRIES 

525 MAIN srr.. JSAWESVILLE. 1A 50547 
1-800-553-2404 In lAs 319-087-2978 


Inquiry 702. 


KEYBOARD, VIDEO, MOUSE 

EKtension wElh EXTEMDER 
Splitting with COMPANION 
Switching with COMMANDER 
eoosis signals up to 600 Taai. Control up to 96 PCs witti 
one keyboard and inonllor. 

CYBEX CORPORATION 

2800H Bob WRilace Awe., Huntsville, AL 35805 
Phq ne 205-534-0011 Fax 205-534-0010 


Inquiry 703. 


HEWLETT PACKARD 

Buy — — Theds 

Lbsw Jet liaiO Color Pro C744€> 

Uwr iGOa 3 Meg upgredes HP-755C1A. 

DMk J« Drak Pro DKLtEXL 

Ruflgad Wrller OreftmaslieT Wll 

ElectntmalK PIcttera ClfiOQ (D 1601 {E Size) 

Scnnce ACcaseorles COrpdralkiii Sonic Dlgitt£Bt& 

ae- X 4a- (stsoj bo- * ?2- (3it5j 

T. E. Dasher & Associates 

4117 Second Aw. 5-, Brnniogitem, AL 35222 

Phone; 1205} 591-4747Fax: (205) 591-1108 
(BOO) $39-4833 


ACCOUNTING SOFTWARE 


UNBEATABLE TRIO 

THE iUSINESS MANAGER n9g59/netwk/3239.99 

The most inlegr^led accQuntirrg sy^em ervailabie. TfStda 
sales, quotes, mvetvtofv, an«J pcmis invokes. 

PAYMASTER PAYR 0 L 1 ACCOUNTING Single 37^.95 
Makes all dediKiiorrE $ prims payroll checlts & W2 lepona 
THE OROER CENTER $ 9 gL 99 mHtwk;$ 139.99 

P^iip windows show InvenlDry, quantity, pfk» and back 

PIEDMONT DATA COHR 

5511 Mcnrqe Road, Chaiintte, NC 28212 
_ 1-800-343-3210 


Inquiry 705, 


AUTOMATION 


WV PROCESS CONTROL 

RealTirne Plant Auipmailon SCADA. Online control 
specirioaitlon, dynamic plani mlrnice, alarm processing, 
neakime trends, daJa anchlving, re|»rts, recipes, pro¬ 
cess overview, simulation tacililies, Modbus I/O drivers 
and :l/0 speciticaijane included. Demo system $90. 
Prices $150£)-$3SOO. 

VVV Process Automation 

PD. Bm 895, Perklends 2121, Soulli Alrlca 
Tel (RSAH ^-^^6-8200 Fait (RSA)-11-848 9298 


Inquiry 706, 


BAR CODE 


LABELING SOFTWARE 

On EPSON, IBM. OKI dol matrix or LaserJet. Flex¬ 
ible design on one easy screen Any tormatteije. 
Up to 120 fields/label. 18 text sizes to 3''-riaadab1e 
at 100'. AIAG, MIL-STO, 2 of 5, 128, UPC/EAN, 
Code 39, File Input Si Scanned logoa*teymbo1s 
(PCX)—$279 Other prograrfls frorn $49 30-day 
$$ back. 

Worthington Data Sofutions 

417-A Ingalls St.. Sanla Cruz, GA 95060 
(408) 450-9938 (flOO) 345-4Z20 


BAR CODE READERS 

FOr PC, XT, AT, & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keytward, bar codes read 
as keyed data. With steel wand—'S399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell, Alloy. -ALL software. Lasers, magstripe, & 
slot badge readers. 30-day SS back. 

Worthington Data Solutions 

417A ingallB Si., SarXa Cm. CA 95060 

(400) 458-9930 (800) 345-4220 


PORTABLE READER 

Battery-operated, handheld reader with G4K static 
RAM, 2x16 LCD display, 32-key keyboard, Real- 
Time-Clock. Wand or laser soanner Program 
prompts and dala checking through its own key¬ 
board Easy data transfer by nS-232 port or PC, 
PS/2 keyboard. DotiWes as On-Line Reader 3i>4ay 
$$ back, 

Worthington Data Solutions 

417A iTicjalls SI,, Saria Cru 2 , GA 9S060 

(406) 458-9936 (600) 345^220 


BAR CODE 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to ^ur 
program. Print from ANY MS-DOS language. Bar 
cades: UPC, EAN, 2 of 5, MSI. Code 39. Epson, 
Oki, IBM dot matrix text up to "'/z". LaserJet up to 
2". Font cartridges not required. $17g^-$239.30-day 
$$ baok. 

Worthington Data Solutions 

41 IfigaiiL; SL, Sanla Cruz, CA 96060 

(400) 450-9838 (0W) 345-^4220 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT B. PS/2's, all 
dones and any RS-232 Terminat. Transparent to 
your operating system. Available with Steel 
wands, Lasers. Siot & Magstripe Readers. Same 
day shipping, 30 day money-back guarantee. 
One-year warranty. Reselfar discounts a\^ilable 

AMERICAN MICROSYSTEMS 

Z190 A Regal Parkway. Euiass, TX 76040 
(aOO) 64 B -4452 ( 617 ) 571-9015 FAX ( 017 ) 605-6232 


BAR CODE PRINTING SOFTWARE 

• MS/PC DOS SYSTEMS 

• 9 0 24 PIN DOT MATRIX 

• H-P U\S£H JET/PLUS/SERIES 11 

• MENU-DRIVEN or MEMORY RESIDENT 

• CODE 39, I m, UPC A/E. EAN fl/tS 

• SIC TEXT & BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2190 A RbubI ParJtw^y, Euieae, TX 7S040 
(iOO) 640-4452 ( 017 ) 571-9015 FAX | 0 l 7 } 605-6232 


PORTABLE BAR CODE READER 

Bakery opersled, handheld reader wiih 64K RAM, 54 key 
keyboard, reaMime dock, 2X16 LCD display, and butll-in 
calciiafor Supports WAND, CCD, and LA^R. Buit-in pro¬ 
gram ganaraior ^uppois multiplfl pfograms and data files 
Interfaces to PC A PS/2 keytxjatos. R&'2a2 iSfTTunals. and 
HAV^ compaliblH modams. SO-DAY MONEY-BACK 
GUARANTEE. 

AMERICAN MICROSYSTEMS 

2190 A Reg^ Paricway. TX 76040 

(aOO) 646-4452 ( 617 ) 571-9615 FAX < 017 ) 605-6232 


BAR COOE READERS 

Cemptate line orf bar coda reading hardwane and soft¬ 
ware fur PC/XT/Ar/PS/2 & lerminals Reads all major 
symbologies [39. l2/5v UPC/EAN;), Laser scannars, 
badge slot & mag stripe readers. We can assist In any 
stationary or pod^eapplicatlQr. 3Chday $$ back. 1 year 
warranty. Rasellar discount. Wb speak Spanish! 

BARCODE INTERNATIONAL SYSTEMS 

9190 Palm Canyon Dr, Camna. CA 91719 

(714) 277-19f 7 Fax: (714) 277-1005 


Inquiry 704. 
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Inquiry 707, 

































BAR CODE 


BAR CODE 


CAD/CAM 


READ BAR CODES! 

KKOWWEOQE Uptop Edition 

Complftts wrth V^d only $199.00. 

For alternative hardware or s^twara solutioris 

CALL 

COMPUTER RESOURCES GROUP 

029 Sllvondala Driw. Glaramont, CA 91711 
VOIC:E (714) 024-8734 BBS (714) 026-1054 


Inquiry 708. 


BAR CODE WEDGE & WAND; $179 

AGGRESSIVE PRICINGt . RMaller dlscounis. Ussr salt- 

wareHrarsparent keyboard emiflalion wedges for PC'9v 
dorws, PS;/2. and Maciniosh RS-232 bar code readers. 
LAS€Rr COD scanners, bar code slot readers, magretic 
stripe. Scans popda- bar codes. Label and Bar code pnr4- 
ing softwaie. 30-dBy money bee*. 

DATA HUNTER 

0101 Medford, Huntington Beach. CA 92B47 

(714) 892-S461 FAX: (714) S98-976e 


I. T. S. Bar Code Solutions 

Bar codes are eas)^ ustrigour RJU. lirwofraeders 4 prlnlera. 
TImv plug A ip4ay wllb your existing CPU/prlmerAertninals/ 
sodwens aysieTTiB In your trilicov (ruck, factory or 

warehouse. ITS' bar code DOS programs print on matrix 
or laser priniprs. 30 day refiind, 1 year warraniy OBMPiMV 
Deater d^ounte. 

Intemitlonal Technologic A Syslejns Cofp, 

B&5-K North Berry Si., Brea, CA 92621-Weslem USA 
13 Welwyn Court, Richmond, VA 23229-Eaatem USA 

|KKd^a^7 (7l4)aU-lS« IbHl 74T^C72fi (FAX] BU.ZS1K] 


Inquiry 709. 


PC BAR CODE SPECIALISTS 

Barcode nsadars deaignad tor fast, reliabte. cost- 
effective dam entry. Tn^ emulale your keyboard, 
so scantwt data looks Just like it was typed in) 
Choose from stainless steel wand, laser gun, card 
slofl mader, and nnagnetic stripe scanner. Also, 
pcNverful Bar Code and Tewt pditW software. Great 
warranty. Generous dealer discounts. 

Seagull Scientific Systems 

15127 W.E. 24th, Suite 333^ Redmond, WA 90052 

20&4St-6966 


BAR CODE LABELER 

Menu driven program prlnte Code39, 12x5 
Codabar, 12eA,B,C,all auto, UPCWE, EAH^ 
13 & add-ons, DUM-14d& Avery laser label data 
supplied. Vbu specify height, resolution Prints 
functional, low cost bar code labels! 199.00 

SJ Programs 

1127 S. Patrick Drive S.ia Satellite Beach. FL 32937 

TEL: (407) 773^20 FAX: (407) 773-0457 


Inquiry 710. 


BAR CODE DECODfHG SOFTWARE 
FOR PORTABLES PC'S 

BAR-WEDGE la a T5R that allows you to read bar code 
withoul a decoder The bar code read as keyed data 
By connecting up the wand on Ihe i(s232 port, you just 
have 1Q start the software and the reading can begin. 
Easy te use, Idl ptogramin^ld, no power required, less 
than 4k. easy to integrate in your application. 

SYMCOD INC. 

Sfl Aicand CP. 57 VtctMtavIHei Qc. GSP 684 
Phone; (61D) TSI-OOfSS Fax: tSIGJ 751-1292 


Inquiry 711, 


DATA INPUT DEVICES 

Bar Code, Magnelhc Stripe Readers & ^ertCard EnCoderf 
Reader for microcomputerB A terminals. Including IBM PS/2 
& uthBfB, u^niOBti. AriLt CT, wym Wang All raadfifs 
conned on the keyboard cable A are transparent to all salt- 
warsL UPC & print programs, magnetic encoders, & por¬ 
table readers are also avsiLsbie 


TPS Electronics 

4047 Transport, Palo Alio, CA 94303 
415-856-6833 Tete* 371-9097 TPS PLA 
1-800-526-5920 FAX; 415-856-3843 


STEPPER MOTOR CONTROL 

FROM A PRINTER POHTl 

NEW $249 

• Conirds up lo six mdore simul)aneou$fy 

• Linear and Clrouilar Interpolalion. 

* New ieaturea to ecwmmodeie mechlna controi. 

* EaeHo-use DOS device driver Sup»r Manual. 

+ GAD-CAM inrtedaep avaitable. 

Gnpontiofi. HZ2 Arnold Aue. 

Ability Systems 


Inquiry 712. 


Inquiry 71 a 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASEHrtUWGNETIC CAFlD CONNECTIVITY 

• Kbybowd wedges (Inlernal/Exlernal) tor IBM POXIM; PSS 
and porlabiaa. 

• RS2^ wedges for WVSE, Unk. iQmiiwv (erminate 

• Bar coda and label priming sollwate 

• Full iwu-year wenanty 

• 30-Diiry Money-Beck Guanntsa 

• Extensive WR/Osater Dlscounls 
46560 Fnencm eivd.. Suite ^ f FreenMiit a 14538 ^ 

BO0^B6-4BAft FAX: (415) 423-1372 


Inquiry 713. 


LABEL S0FrWARE..4299.9S 

WYSIWYG tor HP, Epson and popt^ THEHMAL/rm. Print 
liom ASCII, Scraan, Command Line or Database 
POBFABLE SOFTVWIHE 1199.95 
RS422/RF MOT SFT 4999.95 
DOStNOVELLTUNIX - Easy lo use - Moal (topuler HWO 
Alan invantory - Ibd - Warranty - Asset $99995 aa. 

WINTERCAMP TECHNOLOGIES 

PO BOX 1075. Ramona CA 92065 
{019) 7B8-9660 FAX (619) 788-9690 


Inquiry 714- 


FREE TECHNICAL REPORT! 

Jual raquest Info about the: 

''CAD/CAM Developer^a Kft'' Series 

C LUxarias tor CAOfCAM, En^neerlng end OlS AppIlealtoriB 
950-t itutlnes lor DXF toputtoulput, graphical display. IlnW 
aiGiWIlips^UBB spline condnictiontoditingH and rnut^i mere 
than can be described here. 

Phons or FAX (01^ 899-4350 for more inifbnnailon. 

Building Blook Sonware, Inc. 

371 Moody SlTBBt, Waitham. MA 02154 

Inquiry 719. 



Inquiry 720. 


BOOKS/TECHNICAL 




COMPUTER BOOKS OUR SPECIALTY 

OVER 4400 TITLES IN STOCK. 
MAIL, PHONE, SPECIAL ORDERS. 

TAYLORS TECHNICAL BOOKS 

5455 Belt Line Rd. 

Dallas. TX 75240 

214-a39-TECH aOO-92B-READ Fax: 2t4-239-E527 


OPEN A WINDOW AND FIND GOLDS 
Wlndowi Stiarsware Gold ttn CD-8QM 
for the IBM PC and Compallilies 

Ow ^ tto tori Writovi 1^1 riiatniBii wtibHfi UKl^. ProgtaiTa 

InekHte Wlcaioei^ bolKHilt, tdWies. dv vi, symb. gmxi} aiif nviri Tills CUT- 
RriM It iMtj drirtn «9i hi({) tersens and istr Mwd usrdt-wrv us«r triandiy 

' h tiif9Q0-0ider now 1w miii SSSOT wfo Ui. riappliifl ndmjHi Hi 

DHtan-adi isin iDf ama md tooui kuw od lor bsto {Hwy. 

VWVYZATA TECHNOLOGY INC. 

Pna OniH Bw m Srad R«pldJ, Mlnnpscflt 55M4 

TEL; 600-735.7321 (7131 32^0597 FAX: {210) 32B-D5Hfl 

Inquiry 715. 

Inquiry 721. 

CAD 


COMMUNICATIONS 



PCB A SCHEMATIC CAD—$195 

■EASV-PC" for aingfo-sided and myitilayar boards 
to IT^kI?" writh up to 1500 ICs including aurlaca 
mount. PhenomonaJly tasi and easv to use. Over 
11,000 copies sold. Meeds PC/XT/266raa8 herc/ 
CGA/EGAA/GA. Output to laserjelilnlueydor matrix 
printer, pen-plotter, photo-plotter and NC Drill. Not 
copy protected. VlSA/MC/AMEX welcDme. For full 
info circle inquiry i or contact us direct. 
NUMBER ONE SYSTEMS LTD. 

Hanfng WW, St tws, HUiimgdon. Cadtos, EngUnd, Pli? 4WR 
T^; 011 -44-4aH1779 Fax: D11 -#4-49-494041^ 


SDLC, HDLC AND X.25 SUPPORT 

Use S^goma hardware and software to provkle 
cost efffective. robust end ea9y4c-use SDLC, HOIC 
and X.2S links from MS-OOa UNIX, PC-MOa eto. 

All real time communicstfon functions performed 
by inteillgem co>-proce5sor card. 

Full functlcKi SNA emulation packages aieo 
aveilebie. 

Saogoma Tochnologlos Inc. 

(416) 474-1990 1-800-386-2475 

Inquiry 716. 

Inquiry 722. 

VIEW CAD DRAWINGS 

SlfllrtVIEW Allowa fion-CAD usens to view AutoCAD 
DWG, DXF & KPGL tiles on PCs. Print. Plot, altach 
notes and hyper-tlnk between me$- Change views and 
layers. Aocur^ Ouefy dalebasos to locate & highlight 
obpets on ihe screen 

Also, linkable SirtliWlEW/LIB allows davetopers to add 
viewing eapabiiiiles to their own appitoatbns. 

SIrlln Computer Corporation 

25 Qrohard View Dr., Ste. 14, LOndondorry, NH 03P53 
CB0i3) 437-0727 Fax: (603) 437-073? 


3780 / BISYNC 

Emulation software for DOS, UNIX & 
Windows. OS/2 Coming Soon! Perfect 
for POS, RJE, EDI, EFT, etc. Linkable 
API, Script, or Menu-Driven Interface. 

End-Users • ISV^ • VARs * OEMs 

CALL (800) 634*3122 TODAY! 

Inquiry 717. 

Inquiry 723. 
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THE BUYER’S MART 


COMMUNICATIONS 


DATA RECOVERY 

1 

DATABASE I 




THE CONHECTIOH MANAGER FOR LANS 

Sdf Id IViii/HHlifr Hsoagir— Inexpenajve systism Tor sharing dorn- 
rramtaaHon porte amodti LAN wofkstBitaK. LAN SysiEm AdminiEttitBr 
Cdi oomrol numtar of moderns, latephcnw Uws. cHreci-coraMct ports, 
and ottwr comeiufion devices. PrwidftS iiSMiimf supsxjft. cwilereftc* 
caHJng support, nuiipte Sener support (up Id 1€ ports^rver), iupologv 
imtepemlefil ^ NeUware IPX/SF» w NetBIOS. Dola rales 300 tp 1920Q 
baud. B^oin Dehae LAN comiuuniosliun package Indudert. 

HH C^peUpn Itaigtr I*r PX ar MAIIIOS: s^jse 

SOFTWAREHOUSE CORPORATION 

3M Stale Strwt, Los Altos. CA a«3J? 

(41S) S4d^203 FAX: (415) 949^205 


Lst yr dta? 

Wa can find it. 

• 95% success rate • Fast turn around 
• Prtnrity service available • Clean room 
• Servicing Novell, DOS, MacIntosK, SyQuest 
end removable media, UntXt Xenix, OS/2, 
Banyan Vines, Bernoulti, Sun and more! 

ONTRACK DATA RECOVERY, tNC 

eS^J Bury Drive, Edsn Prsiiie, MN 55346 

1-000-872-2599 * 612-937-5161 


NOTEBOOK II 

■ Database mgr. for unlimited text • Research Notes 

■ Inventory ■ Client profiles * Collectebles • Full tSJtl 
editor • Concept analysis ■ 12 pages taxt per record 

■ Manu-driven interface • Excellent lutorlat • 30-day 
money^back guarantee. From S189. 

Pro/Tem Software, Inc. 

3790 Et Cflinirw Real. Suite SSSi Palo Alto CA 94306 

Ca 11 loll-frBB 6Qa/533-«922 FAX: 415/323-0611 

Inquiry 724. 

Inquiry 730. 1 

1 


RACK MOUNT MODEMS 
MULTI-PORT INTERNAL 

modems 
( sas) 899-&a93 

EBminala the clutlif of mdlvWual rnodeins in mulUplE 
and central site lAstallatians. 

ViriBlif of rK* mount ami miflttplt-nioOam endosufs^ Mulupta dunnd ii- 
Urnfil modeiK. Vultiport serial C^s. Stas driven and nultitstdng dQIh- 
ETiu[ie.aildn bqob Ibr ASM, 'C. BASIC SariBf data oortmuricamn analysts 
software. 

VEKTAHA TRANMCnON SERVICES, INC. 

3301’H Cttors flctad NW. AI&iiCiaerquB. NM B7120 


Now wo’ro 
ONTRACK in 
London Too. 

ONTRACK DATA RECOVERY 
EUROPE, LTD. 

SUT^ iH'oifSiSi $4 X iiDWffn upon Tltarwi StUT^ ifTI tBt UK. 

0800^24-69-96 • 44-61-549-3444 


IBM PS/2 HARD DRIVES 

30MB MOD 30, 30-230 $350 

30MB MOD 507. 55SX 450 

60MB MOD WZ, 56SX, TO ©95 

ISOMB MOD SOZ, S5SX, TO 796 

New, genuine Big Blue Produd; wiih 1 yr. Warranty. 
Gall tqr Morfet 60/80 drives. Terms: COD/MCA/isa 

COMPUTER TECHNIQUES 

Marrilt Island, FL 32953-3484 

Phone/Fax (407) 453-S783 

Inquiry 725, 

Inquiry 731. 

Inquiry 736. 

COMPUTER INSURANCE 


DATA/DISK CONVERSION 


DISK EMULATION 




INSURES YOUR COMPUTER 

SAFEWAne QQimputQfCMners coverage provides 
replacement of hardware, media and purchased 
software^ As Irttle as $49 a year covers accidents, 
theft, pewer surges and rnore. One caJI does it all 
Call 8 am-10 pm ET (Sal. 9 to 5) 

TOLL FREE 1-800-848-3469 

(LOMt 614^2^2-0559) 

SAFEW4RE, The Insurance Agency Inc. 


THE #1 CHOICE 

tn disk & tape conversion 

lor many loading oorpofaUons. gowBrnment agencies, 
law firms, and DompajHies in every indusirv—W()rid^Ylde. 
Free test • SaUstectloR guarantsad 

Graphics Unlimited Inc. 

3000 Second St. North, Mtnneapoits, WIN &5411 
(612) 566-7571 FAX: (612) 566-8763 
1-800-745-7571 


New SRAM Disk Emulator 

4 to 64Mbyles • No MOVING RART8 - 
NO SOCKETS * ROBUST • ftEUASLE • FAST 

All SMT • Non-^^lable 

Rls AITISA bus ■ DOS compalible 

No eiriernai software required From $1590. 

BUSINESS MACHINE INTERFACES INC. 

1-600-563-4605 (USA) 

(416) 756-9477 FAX (416) 756-4116 

inquiry 726. 

Inquiry 732. 

Inquiry 737, 

COMPUTER SYSTEMS 


EDUCATION 




MULTIPflOCESSOR BASED SYSTEMS 

J-gn/WArT Saftfih iob OingftScfHdulLng $39. Rfimole Corilrc4 
*80 up. Multi-PC'sr e.g. 4ee-33-$980, 3B6^33=$8Bai 20^30= 
$399; (cus+lMog + 144FI>fEOE + IO; sv9a#*355, 100 
Me9Md-ir*366), Mull^XcuceBSOr $ acceleralorcar^. software 
tools & accessories^, heterogerreous Lan brkipes. Your singte 
eource hif Lad $ pc based mLittlproceesingi, tree Initial ap- 
pUcBlJon ^KC9 and lilerolyre, 

MB Scientific 

7432 Lake Willis Drive, Oriando. FL 32821 

PN; (407} 238-1 4St FAX: (407) 238^0324 


QUALITY CONVERSIONS 

b3 or hum vlrtuaBy 

ANY TAPE OR DISK FORMAT! 

Hpran Dala Sefvlisfis converts and transtsles dele 

9-TRACK TAPE, $430, 3MM 4 Vi" CAHTRIOGES AND 
ALL SIZES & DENSITIES OF DISKETTES. 

Thousands Pt tormst; supportsd' indudlng EBCDIC. ASCU. 
rJatabases. ctodio^ed and PC word pfcitossfiis and tifpesaners. 

Call 1-800-677-8885 

Hours 6:09 AM lo S:30PM Eestem Time 

917 Main Slreel, Third Floor, ClncinriBii OH 45202 


B.S. & M.S. in COMPUTER SCIEHCE 

The Americarii Instiluto tor Cdmpuler Sciences ctlfifs an Irt- 
deptti cwreapondence progrem to eem your Sachekif el 
Si^etToe and Master of Sci&rKe degrees in Compuler Science 
el home. 0.3. gubjeds covered are: MS/DOS. BASIG 
RASCAL. C, Data RIe Processing, Data Slrjcturee $ 
Operiiltog sysiemg. M.Sl pregrani includes subjects In Soft- 
ware Engtnflefing and Artificial Inteirigenco. 

AMERON mST. lor COMPUTER SCIENCES 

2im-BY Magnolia fm. South. Ste. 2O0L eirmingham. AL 352M 

800-767-2427 205-323^191 

Inquiry 727. 

Inquiry 733, 


COMPUTER ASSEMBLERS 

I 

ENGINEERING SOFTWARE 




CROSS ASSEMBLERS 

ratable wiVi urArnitat length d senna code Ooftiitknal asszmbljt 
cempigta set of arUtirngtic and loglcsi operators. Optionaf isting with 
som^ Cross-i^Kfoncff Prin I1DCLO0 each. 

SIMUL ATOR-D EBUGGEHS/DIGASSEMBLERS 

Wb 'Dti'er exE^nl fuH-Anctjon simulators wllh tHiiH'Pi (feassembl&rs 
lor Ihtt 8041149, U15N52, 80811195, antt ISO conlrDller^, ant tiM lor 
the 9998 btkI 100198^ wiih III tlieir uniqiM fsarlures suppotled 

Prirres from 1200 to *300 Eact», with $5000 tUscounts for KA$M + 
SIM package. 

Lear Com Company i 

2440 KijrfiTigi St., Sle. SPA Lahewood CD 90215 
(30$) 2S2-2226 FAX (S03t 232-8721 | 


IBM PC FiTOm HP FILE COPY 

FASTER EASIER TO USE 

Update verskm uses winder: Cali for free demo! lOM 
PC <tO> HP RIb Copy allows ISM PCs, PS/2, 
compatibles to Interchengo files with Hewletl- 
Fsekerd Series 70, 80, 200, 300, lOOa 9000s. 

Oswego Software 

Box 310 70S/554-3567 

Oswego, IL 60543 FAX 70S/554-3B73 


4-BAR SYNTHESIS FOR THE PC 

HtrodK^li Uir_Uakx, 1&. life iniag^ dssigii p»itage 

br the PC ewirmment. riw totiwart works In sny WSDOS machme with 
EGA (Isplay Si2K mmimifn mernwy Xmi can ^lecity 3 and 4 ptedson- 
pont pwltnts acid haw the prnQiam ptosenl jidu with ttiousands of jtossi- 
hie sokitneis as SoIliIjchii Maps with ‘'Cood'' and “Bad'' Itf^S ti^loris 
itcun which you choo^ any cne and iiAy eret!^2e 4s MiacMle 

charaderlsiics \bii may also animate iNe Hnii^ add drnrtng dyads, draw 
background ^meby. and mai^ other laaduiQ This is 3 mst package br 
mechanical dasignei^ (tore: $i25CiO{lt: imvacIN Demo: $2100 

Lear Com Company 

2440 Kipllns Si,, Sto. 206^ Lakewood, CD 80215 
(303) 232-222S FAX (303) 232-B721 

Inquiry 728. 

Inquiry 734. 

Inquiry 738. 

COMPUTER DISASSEMBLERS 


ENTERTAINMENT 




PROFESSIONAL DEVELOPMENT SOFTWARE 
ASSEMBLERS/DISASSEMBLERS ' 

6051, 0046, eoofi, aa&oy§5, zeo/iao, 
Z8Q00> SPARC, 6600, 0609, SaHCll, 660X0, 
BS02/C02, 6301, 9000 

COMPLY, DFTIMITEO DEVELOPMENT TOOL SETS 
FOR THE ENGlNEERtNO PROFESSIONAL 

CALL (408) 773-8465 

1 np I QflCT B0)( 61929 SUNNVmE CA 94036 
LUUlOUri fax (406) 773-B4fifi 


CONVERSION SERVICES 

Convert any S-track magnetic laps to or from Ofver 
3000 formas induding 31^“ 5Vi” B" disk formats & 
word processors. Disk-to-disk oonvetsions also 
avaitabie Call for more infa Iniraducirig OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc, 

165 Arlington Hgts. Rd, Dept. #B 
Buffalo Grove, fL 60089 (800) Convert 


DESKTCP MODEL RAILROADING 

LsyOiitsormtmckl Design wHih precision CAD tooto Including 
rubr. grid, zoom, unique aulo-curve loot. 

Skalctt some s(mteryf Usecotor art tools to (bew trees, StruO- 
tures. rivers, ladels, logos. 

Run some trsinst Make custom trains, dpareda ewitehos. 
speed controls, uncoupaere, waybille, to^s. weicti tar tuiv 
nets, bridlgas, craghes! 

Des/grt Ttour Own RailnHid $59.95 

AbraGadaia 

PO. Bofc 244i;v Fugane, OR 9741)2 

To order Or retiuast tree catato;g; (8D0) 4S1-4971 

Inquiries: (503) 342-3030 FAX: (503) €63-1925 


Inquiry 729, 
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Inquiry 739. 




































































ENTERTAINMENT 


HARD DRIVE REPAIR 


HARDWARE/COMPUTERS 


Go, NEMESIS, Go 

Qo • a Zan game. So appealing, it has endured 4j000 
years. So useful, governments ^udy H. 

NEMESIS Go JunkK entices novices of any age. 
NEMESIS Qo Mastef Deluxe satiates the addicted. 
Windows, Macintosh and DOS vefsions available. 
Chaos Marmr User's Choice Aerard (BYTE/1990) 

Toyogo, Inc. (800) 869-6469 

PO Box 2S460-Y, Honolulu. Hi 9682S-0460 

(808) 396-5526 _ fax: (808) 396-4126 


CAPACOY MfM/RIJL/ESOI/SCSlAOC LOWEST 

10-29Mb 

$69 

DISC DRIVE 

30-39 

79 

REPAIR 

40^9 

50-85 

105 

139 

PRICES 

86-120 

159 

Jb TSCHNOtXMlES, INC 

121-160 

175 

161-350 

219 

5105 Maureen Lane 

351-700 

319 

Moorpark. CA 93021 
Phone: (800)688-0908 

lest & Evaluation 

15 

FAX: (805) 529-7712 


Inquiry 740. 


Inquiry 745. 


FINANCIAL SOFTWARE 


BrainMaker: 

“The most fascinating computer soft¬ 
ware I’ve ever seen... learn about this 
stuff."Jb/in Dvorak. PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus. 12,000 sold. PC or Mac. 
Still only $1951 

Free Flyer: 800/284-8112,918/477-7481 
California Scientific Software 

Inquiry 741. 


FLOW CHARTS 


Have you seen the latest breakthrough in 
_software diagramming?_ 

ADS Diagrammer is a Microsoft Windows 3.0 draw¬ 
ing tool that allows you to create complex software 
diagrams faster and more easily than ever before! 
Call for your free trial disk today! 

$250 — Atlantic Design Systems 

77 Spnjcewood Dr, Giltord, NH 03246 
Phone: (800) 745-6095 or (603) 524-2943 
_ FAX (603) 524-3657 _ 

Inquiry 742. 


HARD DRIVES 


MONSTER DRIVE SALE"* 

PU External SCSI Hard Drives for PC. Mac. NeXT 


These biHiNd times 
Hxed 

m manutadind by F^ripheral Land. Inc (PU) 

RghiovbidIs 

tOtragCannorfMnl) 

49833 

44mgSyQuesi 

S9953 

200 mg Connor (MWl 

8828 

SSmgSyOued 

79657 

320 mg Vkanndmet N 

18706 

21 mgS^ Flopoca 

COWM 

55183 

635 mg wtenfkinwi 1 

252408 

84853 

PC SCSI Cerda S Adaptor* 

Medi&SeiyOpticas 

CM 

iSAOukxSCSICDOS) 

16683 

OSC. NortL UnlK OuKfcSCSl 

m83 

PMW to SCSI Adwtor 

17875 

PSC MCA SCSI 

22083 


OONCORD MRG & MAGIO 

VbnvS Fn; (S03)645-0324 RO Box 190 Baofiwlon.OR970750190 
ShffudFfldEx Economy 57 m USA ^sXiatttrCMlCeccmMOtsf^ 


Inquiry 746. 


HARDWARE 


AMI/MYLEX MOTHERBOARDS 


386 

33MHz. 64k. IDE, 2SP&PP 

$ 895 

386SX 

20MHz. IDE, 2SP4PP 

349 

486 

33MHz, 64k Cache (baby) ISA 

1259 

486 

33MHz. 128k. EISA 

1695 

GXE020B 

ElSAmGA Graphics Adapter 

1379 

OCe376 

EISA/SCSI Adapter 

695 

LNE390 

Network Interface for EISA 32'Bit 

325 


2 Yew t^rranfy Factory Service 


EXALINX, Inc. 

Beautiful Buffalo, New Vbrk USA 

(800) 992-5469 _ FAX (716) 882-9650 

Inquiry 747. 


FLOW CHARTING 3 

• High resolution print outs 
dot matnx or laser 

• Multi-page charts 
portrait or landscape 

• Import/export capabilities 

• 36 shapes, 10 fonts, 4 line styles 

Ca//tor free demodisW 

PATTON & PATTON 800 - 525-0082 eirt .1317 

Sottwars C o r p o r ■ 11 o n 485 CochnmCr,MoigHiHM.CA 95037 
_ Sm cur al cr\ pigt 90 _ 



Inquiry 743. 


MAINFRAME POWER 

Microcomputer Price! 

• MuHFTiuk • Unlimited Users* 

• REAL DOS • Ethernet Compatible 

> ONLY.. .$99500 

• New last 40 MEG HO (17msec) replaces your C drhe 

• Complete setup wlh utibes. DOS & DOS Mn. menu & system manual 

• Can boot regular sinipe user DOS also 

OCTOPUS SYSTEMS Inc. 

"Many DOS arms to serve you" 

404 - 448-4980 FAX: 404-448-5032 


Inquiry 748. 


WINDOWS FLOWCHARTER $129 

RFRow 2.0 is a professional drawing tool for 
flowcharts & org charts. Requires Microsoft Wirv 
dows 3 j 0. 100 shapes auto adjust In size. Diagc^ 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland. CO 80638 
Phona: (303) 663-5767 FAX: (303) 669-4889 


FONT 


Free Font Program (wHti minor restndions) 

• Newfase 30 • Scalable fonts on-ltie-fly tor WordPerfect S1/5D • In¬ 
finite fort effects • WYSIWYG previewef • Supports most primei/fax 
boards • 150 font Hbrary • Network version available • Basic package 
Indudes 35-t- ^ I fonts • Cyrtkc and APL avaiaMe • Regiiar $89 
■ Call now for FREE working program with minor restrictions 
‘‘[Newfase] does what the best software utilities are supposed to do; 
save you time and money, and make your vwxk look good " Karl Sngnel, 
Capitd PC MonMoc 1t/90 

MIcroPress 

41 Witherspoon St., Princeton, NJ 08542 

TEL 800-935-5599 FAX 609-497-0917 


Inquiry 744. 


Pre-Owned Electronics, Inc." 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985. 

APPLE* II & MACINTOSH^ 
SYSTEMS » PARTS • EXCHANGE REPAIRS 

Call fora Catalog. .. 800 - 274-5343 

Int’I: 617-275-4600 • Fax: 617-275-4848 

205 BURUNGTON ROAD • BEDFORD. MA 01730 

Inquiry 749. 


386SX, 20MHZ, 1MB, 2FL, 80MB - $990 

MACINTOSH, IBM, AST, EPSON. ALTIMA, 
NEC. SHARP. HP, HOUSTON 
INSTRUMENTS, ROLAND. 3M 

Call UCC 

213-921-8900 Fax 213-802-0831 

13738 Artesia Blvd. 150, Cerritos, CA 90701 
INTERNATIONAL ORDERS WELCOME 

Inquiry 750. 


SC/FOX^ EMBEDDED COMPUTERS 

PC PiraNwl CoproccMor Plug4n Boards; 15 MIPS ovg 50 MIPS 
burst using the SC32 324)lt CPU or the le-txt Harris HTX 200(7* 
VME Master/Slave Syrtem CortroRer S8C: 18 MIPS avg 70 MIPS 
burst, uses RTX 2000 cpu, S(^, 2 ser, 1 ptr pons, to 640K bytes. 
StvidAlon# Single Board Computara: 18 MIPS avg 60 MIPS bursL 
3U or 100x100mm Eurocard-size using either SC32 or RTX 2000. 
Ideal for embedded reaMime cortrol, data aoqutsilion, robotics, and 
signal processing OEM software development system included 

SILICON COMPOSERS INC (415) 322^763 
208 California Avenue, Palo Alto, CA 94306 


Inquiry 751. 


SDK-386"* 

‘386 is a trademark of Intel Corporation Used by permission 
BRAND NEW AND AVAILABLE ONLY FROM URDA, 
INC. along with the URDA SDK-85 and SDK-86 educa¬ 
tional trainers and microprocessor development systems 
The URDA SOK-51 will be available next year Other a 
IS and 32 bit systems are available. 

Phone URDA, Inc. 

1-800-338-0517 or 412-683-8732 


Inquiry 752. 


HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 

DSP products for the IBM PC AT. Our TMS320C2S and 
TMS32(X)51 based boards, with extensive software, 
feature 250 Khz multi-channel A/D and D/A, up to 192 
Kwords RAM. very high throughput to PC RAM and disk, 
and are priced competitively with traditional Analog lO 
boards. Call us about your applications. 

DALANCO SPRY 

89 Westland Ave.. Rochester, NY 14618 

(716)473-3610 _ 



Inquiry 753. 


LANS/SOFTWARE 


NetRunner/FreeLAN NOS 

The most reliable and lowest cost LAN software 

NetRunner Renrvole Control. Remote Printing, File liansfer, 
Remote Execution. Runs on NetBIOS, Novell, and Modem/ 
RS-232. Starter KK $2495. Unlimited: $99196 
FreeLAN NOS; File Sharing, Printer Sharing, Ftle/Record 
Locking. Printer Spoofing. NetBIOS based, non-dedicate solu¬ 
tion. Runs on Ethernets, Arcnets, and Serial Rxts. Starter KH; 
$3095. Unlimited: $149^5 

Crystal Computing Corporation 

PX). Box 9527. San Jose, CA 95157-0527 
Tel: (800) 726-8209, (408) 448-1522, Fax (408) 996-2899 


Inquiry 754. 


LAPTOP COMPUTERS 


SAVEi LAPTOPS*NOTEBOOKS savei 


TOSHIBA • EVEREX • ZENITH • AT & T • TANDON 
AST • SHARP • BONDWELL • ALR • LIBREX 
PANASONIC • AUIMA • LEADING EDGE 
PACKARD BELL • SAMSUNG • NEC • T1 • COMPAQ 
• Wa ALSO carry accesaories and software • 

Computer Options Unlimited 

12 Maiden Lane, Bound Brook, NJ 08805 

CALL: (800) 424-7678 Need Help?: 908-469-7959 
9-9 M-F 9-5 Sat. 6 days Worldwide Sales 


Inquiry 755. 
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THE BUYER'S MART 


LAPTOP COMPUTERS 

I 

PROGRAMMERS TOOLS 

1 

SECURITY 1 


IBM CONVERTIBLE 

HEMOn¥-1^ m 2S6K $225 SMK |;2g!5 
MODEMS^^tandard |75 Entiancfict $175 

CRT ADAPTER-for rndfiilors $99 

SERIAL/FARALLEL AOAP1TR-S120 
MONTFORS-Moflocfirofoe $1lS Color $249 

COMPACT Carrying Caso $39 

ENHANCED IjC047S BATTEFIY -$89 

HARD DRIVES^D Msq^95 49 

MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

R O Bout 4ei7Ba, oarlend, TX 75046 

Ptiona iZU} Z7fi-a07Z BBS A MX tZ14) 272-7920 


Boost Your BASIC! 

ProBas adds 838 new commands id OB and PD& VIAit- 
IBH in assembly (or blinding speedr PioBas makes your 
programs fast and protessiorral looking 1 Easy to use. 
morvey^ck guarantee. Nirte other add-ons Itur BASIC 
and Visual Basic available-call for your FREE co^ ot 
“10 Easy ways To Boost Itour BASED" 

TeraTech (800) 447-9120 xl04 

Dept B4B Se'le 3S0, 3 Chohe Cherry Rd.. R«kvMle. MD 20B5Q 

(301) 330-S7G4 Fu (301) 963-0436 


BIT^LOCK® SECURITY 

Piracy SUFMVAL B YEARS proves elfectivenese of 
pcriverful muitllayof&d securily. Rapid dac^yptinn 
algorithms. PARALLEL or SERIAL pori-lransparent 
aacurity devicsL Comptamanted by eeonomlcail KEY- 
LOK" and muitlfeatured GOMPU-UDCK™ Including 
countdown, timaaiit, data encryption, and multiproduct 
pfotaction (Dos^Unix/Mac). Al^ accass control. 

MICROCOMPUTER AFFLICATEONS 

3167 E. Otero Cireio, Utlteton, 00 B0122 
{303J 770-1917 

Inquiry 756. 

Inquiry 762. 

inquiry 767. 

LAPTOP PERIPHERALS 


PUBLIC DOMAIN 


SHAREWARE 




ACOUSTIC ADAPTERS 

NEW 9600 bps 

■ World Wide Data Connection 

• To 9600 bps sfror free (w. \f32N-^Z modem) 

• Rir ExscutFves^ JoumaJi^. Solos Profossiooals 

• RJ^ll Modem Connedion 
» Solf Tost, Aiito On/Oft 

• Smallest, Most Adaptabta. Made in USA 

• Call tof lowesi price In the Industry 

Information Machines 

woodland Hills. GA 

(818) 884-5779 FAX: 818-884-5853 


FREE SOFTWARE for IBM^ 

TRV USI GET 1S/5.2S' w 6/35" Oiste fiill Df Qur best 
selling software — FREE. Games. Wiixkws*, cfip art. 
fonts, utilities, business, educational, desktop 
ptibUshing, leligion, bome/beaJtti. Pay $5.00 stiippin^ 
bandfing. Credit cards only. Today! 

SMC SOFTWARE PUBLISHERS 
619-931-8111 ext 511 


THE AMISH OUTLAW 

SHAREWIkRE COMPANY 

FREE ★***+*★+♦ 

WITH EVERY ORDER VOL WILL RECEIVE A GREAT (CW GAME 

N£F LISTH) IN DOR CKfflLJOG ABSOLUTELY 

ALL DISKS HWt EASYTOOSE MEMUS, 

SIMPLY TYPE '^GO" TO ACCESS PROGRAMS. 

SaOO PER DISK 1-9 - $3.S& PER OiSK 1(M]P 

35' AHO 5.2^ DISKS SAME PRICE 
(IBM PUBLIC OOUAIM AND SHAREWARE DULY) 

370S RICHMOND AYE.. SIAIEN ISLAM). Kf 1CS1E 
1^)MM^7434G ir |11B) $17-1118 FAX 1 OlBLHMTM 

inquiry 757. 

Inquiry 763. 

Inquiry 768. 

MULTI-MEDIA 


ROM BIOS UPGRADES 





UPGRADE KITS 

MEDIA VISION KIT Audio SpaCtrum Card, 

tnl. Sony Cd Driven CompilDn^s Encyc. Cd, Jones In The 
Lane Cd and MS Windows WM oUirnedla On Cd. 
SOUND BLA^R KTT Scxjnd Biastar Pro Card, 

Int. Panasonic Cd Drive, and 5 Cd Tiiles, 
oner Nils Ajtd Cd Itllu Anallable 

Call for Prim and FREE INFO. 

Computech Computer Services 

9254 aw. 38 Sifssl. Miami. FL 33165 (38S) BG1-2723 


AMI, PHOENIX & MR BIOS 

Upgrade your ISM PC, XT. AT Excompaiible. Also SQOSX 
& 388 versions- Supporis 2 usar-dehned hard drives, 
1017102 360, 7Z0, 1.2 8 1.44 fkippias, setup In ROM. 

All Vktoo, Windows 30 Diagnostic in ROM AMI 286 4 
386 versions only. CALL New version just carne In. 

Advanced Software 

8 Stflas Hoad, f 1A. Salem NH 03079 
aOQ-83 5-2467 603-898-2362 

Fax; 603-890-1185 


e- Latest Shareware. Clip-Art. Program 

Software, Graphics, Ada. C Language, 
Programmer Software. U ol M ^ Diak, 

Plus Much More. 

► On Lina Demo 612/904-4775 
^ Free Catalog AIJ Products Reader 

Card Request 



PO Box 431. ExcelsiDr MN 55331 
l«l« T»nU B12/934-4238 IVotc&l 

Islo T 6 cn lnc> 612 / 934 ^ 2924 irix) 

Inquiry 758. 

Inquiry 764. 

Inquiry 769- 

ON LINE 


SECURITY 


SOFTWARE/ACCOUNTING 




FOR POLITICAL DISCUSSION 
JOIN NATIOIIAL REVIEirS TOWN HALL 

the infteracttw Conservadiw Meetiii{) Places Moie thin « BBS, Tmn 
Hill puts ngtrt'ttilmlDiio musHiter usera n tnicti wttti noted cojum- 
riste and poitic^ kadlers PeWMam J. Bennett. Joe SoUan, tjeofiR 
Gikfer and Adi BrooMiiser. Access (tio TK VtlEteiipiittfEi Repoit 
news WHO orNafiosI Rwiew oiHine. Jbln NgitHwd tebsteard dtscjs- 
^ or isih HMtIi olbeis Uuet 

ME AN CK'IJIE IDUfl TCUW. JUST OM 1408«4|49U m HDDEII 

W<iitor>ai cmNEDT signn QrcaS Rmbv swiw it i-WHtMUZ 

190 L 38th St., Bow Tvl. W ItHRA 


FIGHT PIRACY! 

if EVEflLOCKaO * 
SOFTmRE COPY PROTECTION 

Now Option Board Safe-iVew R&imjie Registr^ion 
New CPU LOCKCD ROM LOCK and mote 

* EVERKEY HARDWARE LOCKS * 

r^/;*va Az-Tech Software, ln& 

^ 2tn Eaal Franklin. Richmond, MO fliOBB 

(g|g) 773-2700 

D&mo (860) 227-0844 pwc isie) 77&^39 b 


dBASE BUSINESS TOOLS 

■ GENERAL LEDGER • PURC8 OROflNVNTORY 

• ORDER ENTRY • /^COUNTS RECVABLE 

- JOB CODING • JOB ESTIMATfNG 

- BILL OF MAILS * SALES ANALYSIS 

" PAYROLL • ACCOUNTS PAYABLE 

$69/S198 ea. + S&H 

dATAKIAR SYSTEMS Cred. Oard^hech-COO 

85B6 Miramar Place, San DIegOv CA 92121 

(61452-0044 (BOO) 223-9963 

Inquiry 759. 

Inquiry 705. 

Inquiry 770. 

PRINTER UTILITY 


SOFTWARE/BUSINESS 




NO MORE PAPER SWAPPING 

Mopga isxt and PCX tiles tor suEput orr a HP LaserJet or com- 
palitilo vriEh FOrmPrinler IjOl Ron from DOS or integrate In¬ 
to ^r app, FrekMid tfnagas in printer memOfy tor irtcneafiod 
throughpuft. Include Co& 39 bar codes using escape se- 
guoncK in trw lexl (lla Creale Erie PCX Ellas witri trie edihor 
of your choice, Futty conflgorBbte. EXE $79-00. With sputoo 
code IMS-C & MASM) $109jOO 

TLC TECHNOLOGY 

1S31 WeltK 8randi m Sutle 222, Austin, TX 78728 
(512) 795 3403 


THE ULTIMATE COPY PROTECTION 

* Completely Menu Driven Ouile Simftiy 

* Deleals all Hardware^Sdftwere Goptets Trie Best 

* No Souecfl Cods Changes To 

* MutUpte Leyeing P/oiscf Your vstuabte 

* No Damaged M^la Sorievre tovesfinertt 

* FuU Hard Di$k $ LAN SuppOfl 

* UntimilBd Metering. FREE Demq Disk 

STOPVIEW" STDPCDFY PLUS' (800) 879-2224 

861 COMPUTER SYSTEMS, INC t30i} nn-iotM 
14105 Heritage Lane. Silver Spring, MD 20906 

FAX: (801) 40S-754S 


DATA ENTRY SOFTWARE 

Full faaturad, haads-down data entry 
with two-paaa verification, octtt language, 
operator stats, much more] Designed for 
the PS/2® . re. XTh at or compallbiesL 
res Irann S395 LAN version available 

FREE 30 day mat 

Computer Keyee Tet: 206/776/6443 

21929 Makah Rd,. Fax: 206/776-7210 

WODdway, WA 98020 USA: 800/3560203 

Inquiry 760. 

Inquiry 766. 


PROGRAMIVIERS TOOLS 


SOFTWARE/ENGINEERING 




C and C++ DOCUMENTATiOH TOOLS 


Cop^ CopyLock II 

The professional softwars protection with 
TRUE Machine Install. Option Board sate. 
Supports OS/2, Windows and Trace. 

LINK Computer 

tnt'l: -1-45 31232350 Fax: +45 3123B448 
USC4N: 000344-2545 FAX: 408^923-7061 


SPICE Reference Books 

* C-CAU. (SS9) Qraphic4rees cl caBertoalled rilerarchy. 

■ OCMT ($59) Ctraa^. insert, updata commant-bilDCiks Iw 
each lunction. lisllns lunctions and ktontiliere used. 

- t:MVETRlC($49} Path connploAlly. Ilnes^tmlstoomTnents. 

‘ C-LIST ($49) List, action-diagram, retornnait pragrama 

- C-REF ($49} LocaliigiQbal/bai^rnflier crossHi^rence. 

‘ SP^IAL ($189) Ail 5 as 00^52 ''C-DOC'^ program 

SOFTWARE BLACKSMITHS INC. 

6064 $t. IVBS Wsy. MLssiseauga. ONT CanKla L5N~4M1 
(418} 356-44€6 



i A SPICt CookflOOK fljcamptss ^dJfleraiir SPICE siinub- 
8 SPK^E Applications tioni TlieSFICf 

UnnHliMk oontws aHides ai using SPICE 

naiiDoeoK mddeSPC, SmH.Afm 

r Simutatlng with EVrrrf SPICEis a Domplefe guide Inr 

the beginning SPICE usar mUi ^ 
tax. tuMal, convergent^, »i eeoirn- 

intusaft 

T)»*Mdflr/stewcoar. 

iuOlsalumd CAE toots 31MaM710. F«L 31M334KSB 

Inquiry 761. 


inquiry 771 . 
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SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 

I 

SOFTWARE/SCIENTIFIC 




MICROSTRESS CORPORATION 

Announcing MlCROSAFl 2D^Q Rat. 3,10 

Easy to laarn and uaa Slniclural Analysis Program for IBM 
PCs A comp. Numliaf of nodas. elaineETte a k«dirtg condi¬ 
tions limiied by ttlsk space A modal banpwtdm (ltQ00d.a1.) 
Color graphics support on various display caitte (^QA. 

VEGA, HERCULES etc.} $35CL SAFEUBa (Qaam Element 
Libfsries for stwi. wood A concrels incL coniplelJB Al$C 
Patabase) Shipping mil Included. 

RO. BOX 3194, BELLEVUE, VtA. 9B009 
TEUFAX: (209} 450-0319 


Z-PHIGS Windows 

Hio standard 3D-Graphics D«nralof>n>enl System 

Use the power oT ibe modi sophisticated 3D-graphlc3 ^sMin 
ovallalifo today. A paworrul ktiivy with 2EV30 fonctioris saws 
you years of devolopmenl time in the ffolEis of CAft 
MuHimedta efn SpOOt^ular randonrig foatures llrte Phong 
Shading, light melmial delinitlonfi, leictum-mapping 

and much more makes it simpte and quick to create im¬ 
pressive realistic Images. 

WISE Software 

SeulandsiF. 3 D-2400 Lubeck 14, Gonnany 
■W; (+ 4aM&1-39(»413 Fa*; t + 4gM51 39TO-49S 


VTgX: Sciantm^ DGsktap PuliHshIng 

• Eqiiationfi * Tables • Graphics • Scalable 
Fonts * Supports most printers • WYSiWVG 
previewer * Foreign Languages * Special 
Symbols * Font Effects • Irxiices • Oniy $299 
TeX afTomor7ti¥if '—t<iotlC0$ofAMSrMarch 1B91. 

MIcroPress, Inc. 

68 30 Harrow Street, Forest Hills, MV 

Tel (fip9) 497-9006 Fax (609} 497-0917 

Inquiry 772, 

Inquiry 778. 

Inquiry 783, 


SOFTWARE/MATHEMATICS 


Worstcase Gets Evan Oetterl 

ECA -2 Analog Circuit Simulator 

Dffor^ ihe best Monte Carlo er^d Worsl-Cas# Analyses 

• IntaiBCIIvaAMish mDdea > Full Manlinear Slmulsfor 

• OrHInoL BMlTlrrn Omphict * Muttipto PhJts 

• AC, DC, DaMisrri, FCHirier, TamperMure 

- ^ A DC Saralihffy * Cnn^onenit Sweeping 

• ALL induPtd wkh twice pm if»ed m half itw smh 

Tatum Labs, Inc. 

PO. Box 1363, Ann Artsor, Ml 46loeni2e3 
(313} 963-8410 


OPERATIONS RESBAROH ® $i4« 
for your IBM or Compatible 

LP 8 i-LiMar piDgrants up te 3006 mn ty L5000 cohimsL 
aLPaB-BoundeiJ LPS up lii 2500 rows iiy 12500 tdixmtt 
NHLPaa-Mljffidifaegef taiear pfo^ars up b 509 1 ^ 400Q 
TSA 88 -l 3 ii;i»tteiion probtem^ up Ip ^ sotf«s>sinld 
NLPefl^NoilinGV piugana 14 ) IP 600 ty 40001 

TPROeS-Shortesl path jM tiaeUnQ sfosntzii pmljiiins. 

3tiidBnl/DHi» IVdage—FtedLBsd cipadly wisions br studerts Manual 
on dskefliL Hg ^ Ifosnsa iHxiiiad. 

Tljito Ptecai Uults-^Cotnpfod OftiMS ikoceAiras tot dewlopeti 

Eastern Software Products, Inc. i 

PjO Bw 1S324 bMJktrli. 1A 2230ft tTIHS K6760a Fw I7fl3l OSftTftW 


FBEE SOFTWARE CATALOG 

Over ISO oorth sctencs programs tor the PC 4 Mscintoehl 

■ CIVIL ENGttlEE1^IN5 • MININ5 

« B*SE MAFFUIG • Oft 1643 

*EXFut>fwiio*i •HreBoyoef 

. SdlWCE MOMLHiG * 6E0PMYS3CS 

D A A SL, StB, 536 

n OCit wwaf^G wueai co sms 

(3031 423-5645 fw 13031 423-6171 • RDcfcFWC {303) 423-7112 
'S4-hr. autemeted product taformstfon line 

Inquiry 773. 

Inquiry 779. 


SOFTWARE/GRAPHICS 


SOFTWARE/SORT 




SUPER VGA GRAPHICS UBRARY 

fpr video boardG using Tseng Labs ET4000 chip. Over 

60 routines callable from MS FORTRAN, Up to 
tC34x7Bex25B CotOrs with 1MB video memory. 3-0 A 
3-D wtfperspective. Flat 6 Gouraud shaded pdygons. 
Mouse 9 Jc^ick support. Scale end rptaie W. StorrV 
retrieve in PCX tarmat, $100 postpaid. Demo $10, re¬ 
funded vWpurchase. Specify 5.25" or a5* diskette. 

AEROSOFT COnPORATION 

5563 Balls Ferry Rd , Suda 233. Acworth, 0A 3Q101 

{4I>4} 917-1309 


MATHEMATICIANS-ENGINEERS 

Have you ever seen funcufons ol a complex 
variable? Wbuld you like to really understand 
dlHerential operators like div. grad and curl? How 
about a peok into the fourth dimanaton? Call or 
write for intormallon on our latest PC and Madrv 
tosh software. 

Lascaux Graphics 

7601 H. Calla Sin Envkila, Tucson, AZ 85716 

(602} 544-4229 — 1-690-336-0993 


OPT-TECH SORT/MERGE 

Extremely test Sorl/Mergeffietect utlWy. Run as an MS- 
DOS command or GALL as a subroutine. Supports moi^ 
larrguages and file types mclucfing airiowe and dBASE. 
Unlimilsd Nte siTfis, muOipte keys and much mcrel MS- 
DOS $1491 03^2. XENIX. UNIX *249. 

(702) 588-3737 

Opt^Tech Data Processing 

P.O. Sotx 676 - Zephyr Cove, NV 69446 

Inquiry 774. 


Inquiry 784. 


SOFTWARE/PACKAGING 


SOFTWARE/VOICE/FAX 




TurboGeometry-Professional 4.0. 
The UlUmate CADiCAMfCAE (Snphlpe Engine" 

IkitHGsQirwlTV'PfoltnliRif, lha imd umplett Hniy of 20 & 50 
DBomctric Enutkie Milable Nw mr 600 miSinfS inefodnij WJWE, 

m. Graphics, Sutocxiij, Hkto Lint Vtaiumss, Areas kamtonns, 
lhe% Rf^n tlntlJhiDniDait I^HpphO bngefb (Scapics rneies tor dtewip 
using BGI er M£C Gniphcs. Source includsd. 3D 4^ guarantee. 150000 
lit :^3500US roteiiyi. AkUional inkinirdion aniafate upon Fegusst. 

Disk Software Inc. 

2116 E. Ampsho Rd., Suite 467, Richardson, TX USA 75061 

PH: • l-flOO-raS-TTW * RW: 214433-7331 


FREE SOFTWARE 
PACKAGING CATALOG 

Evarythmo wu will noed b ftckage, Dtsiribulfli, and Ship Vbur 
Sotteamirprom menuels and hinderatn matfora end ohippem 

LABELS ‘ LABELS LABELS 

For your dtskMtes, plain or cedom phnited, 
dC4 methaj or leesr printers, itee sempfes 
.. . FREE CATALOG. . . 

HIc 9 ft Aascclstas 

B55e MontlcflllD Dr.. West Chester, OH 45059 
Phone/Fsxj 513-777-6566 


MULTI-VOICE® TOOLS 

MulUAtola Toots (i ■ Bomptetir dswlDpmml toolkit for Pascal or 
X" to access ill the fooluKS tor most speech processing boards 
Bvwlebfo todsy. ft helps you write MULTM.|hlE VDCE APPLIDL 
TlOW systems In minulBS. A numljer tX progwiaiiing enaubl w ere 
puMded. AD pnjgwms and fttnariss ans cfoliveteci with teutoS code 
OietogH:; Rhetomu, Pika. vaX; tm Vtotson |$ingto Llnef: 4931 
ALSO AAILABLE: IAX Ptogteiranari TiKM (ftlBB) Based Ort CAS 
epeCilfoation&, WsteMC SCMpted. 

IT! Logiclel 

4363 Crfotephe-Oofomb, Montreal, Quebec, Cor. H2J 3G2 

TEL (514) 597-1692 FAX (614} 526-2362 

Inquiry 775, 

Inquiry 780. 



SOFTWARE/SCIENTIFIC 


STATISTICS 




RAINDROP™ 

fast; oompacl PrtScm UHlHy tor end users AND 
developers. Hardcopy as test as IQsecs-Average binary 
size - 6 kbyte. 14 video graphic standards. Scale, rotate 
colorize and more. 'CALL' from user-written programs. 
Complete 9- $ 34^in doHnalrlx, InkJet, and laeerjs! 
library $44.S5+$3 am. 

ECLECTIC SYSTEMS 

0106 St. David Ct., Springfield, VA 22153 
(703} 440-0064 F9x (703} 455-8965 


Perform engineering anif sclenllfic 
calculations (aster.. .and with fewer errorsl 

MMhCAD combines «|uatl 0 fis, text, and graphics on your 
pq Macintosh, or UNIX worksteHon. Over 120 buiRnn func- 
lions handle formulas, egi^eriials, diHeremlals, cubic 
splines, FFTs arid malfices tar wrtually any ^plxsttao— 
spedel otter $395. Call for a tree demo dtek 

1-800-MATHCAD 

FAX 6l7-Sr?-6e29 

MathScft, Inc., m Bruadway, Cajnbridge, MA 02139 


VISUALIZE YOUR DATA 

MCA 4- transfcnTts rrKist marketing and social 
science data to easily understood pemeptuaJ maps, 
CbmmunicatB compleK relalione with ease using 
presentation quality charts. Most printers sup¬ 
ported. Demos available 

Bretton-Clark 

69 Headquarters Plaza, Morristown. NJ 07960 
( 201 ) 993-3135 FAX: ( 201 } 993-1757 

Inquiry 776. 

Inquiry 781 , 

Inquiry 785. 

FORTRAN GRAPHICS 

GRAFMATtC - FORTRAN caltable giaphlca Library lor 
creating 2-D and 3-D graphics, conlour plots and solid 
models. PRINTMATIC and PLOTMATIC provide high 
resolution FORTRAN callable priner and plotter drivera 
for your graphics. NO BOWVUIES. S249 l 95 ea. 

Supports MicrosofULahey/RM FORTRAN ccmpUers. 

JgwgII Technologies, Ina 

130 Nickerson St., Suite 105v Seattle, WA 96109 

1 (800) 284-2574 


FREE CATALOG 

A great selection of scientific software products 
tor plotting, nornlinear curve fitting, chemlcat equi¬ 
librium, simulation, statistics, symbolic algebra, and 
mure. Prices from $150. Gall: 

1-801-943-0290 

MicroMath, SaJt Lake City. UT 84121-0550 


NCSS 5.x Series — $125 

Easy-tc-usB menus & spread sheet. Mulliple regrasslon. 
T-testS. ANCJVA (up to 10 factnrs, rep. measures, co- 
variancel. Forecasting. Factor, duslar, & discriminant 
analyas. Ncnparametrica. Gross Tabulatton. Graphics: 
histograms, bo«. scatter, etc. Reads ASCIttUXus. Marry 
new add-on modules. 

NCSS 

32ft North 1000 East, KaysvIMB, UT 94037 

Phone: 601-546-8445 Fax: S01-546-3907 

Inquiry 777, 

Inquiry 782. 

Inquiry 786. 


MAY 1992 •BYTE 361 





























































TRANSLATION 


SOFTWARE LOCALIZATION 

I960, lOOQ Iiafi translated tiundieds of pacitBi^s lorHv worid's 
mosl prainincnt tsmptilifir firms. Astilcin-Tatifi. Bwlafm, HP, Sun 
Weiojvsteiits. NmII and many ma^ ofier FULL SOFTWARE ADAP^ 
WWN WITWIIWWUSE ENGlMEERING, THAMSLmDN INTO ALL WA. 
JOR LANGliAGESVVITH IWTOUSE LlNGUlSTSL OTP SPCOIALISFa ANO 
EOnonS. WfOt productHm and Biles, dffices in Los Angeles. Oubin, 
1^. BuaK)s AiBS. aif 1bliy« jl^ S2)JDQC is Ihe iv 

inamslaitiad services. 

I DOC, an Intematlnnal Dncumentaitign Company 
1-600'336-9agfl (US.) 353‘1'284-422a (Eumpe) 

10474 Santa Monica Btyd. Stjitg m, Los Angeles, Cft m^5 


inquiry 787. 


ELIMINATE LAN DOWNTIME AND DATA LOSS 

APC proiecia nwa LAN* man anv otn&f brand oi UPSl Can 
lor yoMr FREE powsf protoctlon handbook detailing: 

* Smart-UPS fti^tJ^orntanoe prafedlon, PC Mflaaiin^a Edltuis' Choice 
» Back^iPS costmctlve prslsclidn slarlliig al 

* f^rChuiB aukiMIc shutdiMn ^nii^iire Id m ntaior OS 
»Sor^^ network grade stage (noledion 

"Our highest mafte go fu the SmrtWS 900" BYTE 5191 
American Pdwer Coiwenion APC Europe 
132 Faircroiinds ftoarf, 4 Rue St ClarE oevwe IngneB, 

Kinn^Jwi k\ nflrwd ^447 Mamii la VbllEe Csdm 2 

■ FRANK [+33> 16017S400 

eOO-541 '3096 Fax < IWI7B029 


Inquiry 788. 


UTILITIES 


Sorry* Anti-Virus Software 

(Ampere inll-vlrus sctwtfe and the VtruStap PC tmmanixarCKd 
VlruStap Liiading Soltware 
Occiiitts RAM NO VIS 

Nifflds constant updites NO YES 

VdtnarafUe la vims Itifectlan NO VES 

tBhe lime to scan drives NO YES 

Can be deleted NO V€S 

Password Fyocllon YfS NO 

Nctworir CwniHtiMlily YES Re<|tikiis Special Vetslnn 
Cost (SliH extra] $$g $90 and pliis Itv upgrade costs 

MULTIXi INC. ms Beltway Or., Sta 7. [Mas TX 75244 
Thl: t?14) m-im fii: (214] 2394826 yitaxEcplUasferDard aid VISA 


Inquiry 709. 


Why You Want BATCOMI 

BATCOM is a batch lils cDimpllar thal tran^rms yqur 
,bal eies no jem dies to mate them fiaeler. BATCOM ex- 
tends DOS with many new commands so you car r^ad 
keyboard In^jut, us© subroulines, and tmicb more In 
addition, Q^CTCOM pftieBds your source code. No itvattlesl 
Only $5a95L Order twJayl 

Wen ham Software Company 

5 Burley St,. W&nham, MA 019^4 
(506) 774-7036 


Inquiry 790. 


YOUR SALES 

MESSAGE 

about the special computer product 
or 

service that you provide 
belongs in print. 

THE BUYER’S MART 

can help you reach 
computer professionals 
and produce valuable inquiries 
for your companyl 

Call Margo Gnade 

for more inhjrmation 

603 - 924-2656 

or 

Fax; 603-924-2683 


Order BYTE Program Listings on Disk! 


BYTE listings are available on disk 
if you want to compile or read the 
complete source code listings of 
programs. Disks include any 
Software Corner programs 
available for the format you have 
chosen. BYTE listings are available 
from December 1985 to the 
present at the prices stated on the 
order form. 


For direct ordering call TOLL-FREE: 800-258-5485, New Hampshire 
residents call: 603-924-9281 M-F, 8:30am to 4:30pm, Eastern Time for 
credit card orders only. Subscription Customer Service: 800-232-BYTE. 

ORDER FORM: to place your order, complete the information below, and mail 
to: BYTE on Disk, One Phoenix Mill Lane, P.O. Box 809 Peterborough, NH 
03458-0809. Please complete in full. 

Name 


Address 

Citv 

State 

ZlD 


Countv or Parish 

Country 


Credit Card# 

Exp. Date 


Signature 

Date 


Please allow 6-12 weeks for delivery. 


MAY 


5-1/4 Inch: 

□ IBM PC 

3-1/2 Inch: 

□ Apple Macintosh 

□ IBM PS/2 

IN USA/Single Month 

□ BYTE listings $13 

□ BYTE Listings $14 

IN USA/Annual Subscription 

□ BYTE Listings $110 

□ BYTE Listings $120 

OUTSIDE USA/Single Month 

□ BYTE Listings $17 

□ BYTE Listings $18 

OUTSIDE USA/Annual Subscription 

n BYTE Listings $140 

□ BYTE Listings $150 


‘Please indicate the issue 
date below. If you are 
beginning an annual 
subscription, note the 
starting issue. 

BYTE Program Listings 

Month_ 

Year_ 


□ Check enclosed 

□ MasterCard 

□ VISA 

□ U,S. funds enclosed. (If 
ordering from outside the 
U.S., please remit in U.S. 
funds drawn on U.S, bank. 
Thank you.) 


EVTE 
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PS/2 model 55SX-60 meg ............. 

.1985 

PS/2 model 70-120 meg ... 

.3195 

IBM model 35-40 meg.... 

.1795 

PS/2 model 70-A21. 

.4195 

PS/2 model 95-320 meg .. 

..,.14959 

*** Monitor Extra *** 



BRAND NAMES 

LOW 



camPAa 

DeskPm Models 

286E-40/120nneg. 1595/1695 

386S-20MHz120meg. 2375 

386/20E-120 meg..... ..2795 

386/25E-12Q meg. 4085 

386/33M-120 meg... 4995 

‘Call for other models - Monitor Extra * 


smoE 


We export to Europe, Asia 
- & the Far East^ 

1 " ■ We Honor Monufactut^r's 
Warranties ^ 

Call for details 


^NOVELL SPECIALS 

Netware 386 V.3.11 


5 users. 

..CALL 

10 users..... 

..CALL 

20 users....... 

.1895 

100 users..... 

..CALL 

250 users......... 

..CALL 


AST LAPTOPS 

EX3&BSX20MDL60....... 

.2375 

EX386SX20 MDL 80.... 

......CALL 

0C386SX25 MLD 60.... 

.2575 

EX386SX25 MDL 80...... 

EX386SX25C MDL 60... 

.CALL } 

.4395 

EX386SX25C MDL 80....... 

..CALL 

LAPTOPS 

Compaq LTE/2B6 40 meg .... 

Compaq LTE/386 60 meg ... 

.1395 

.... ,3295 

Toshiba 2000SXE 40 meg.... 

.2650 

Toshiba 2200SX 60 meg.... 

..3395 

Toshiba 3200SXC 120 meo_ 

5GSfl 

Call for pricino on other brand name models 


EVEREX- 

MEGACUBE ISA BUS 

486-33 System 

8 meg 128K Cache ESDI 

16 meg 128K Cache ESDI .CALL 

Step 386-20 MHz System 

1 meg RAM, 64K Cache, 1.2 S 

46 meg Drive. 648x486 VGA Combo ...... CALL 

Step 386-25 MHz System 

1 meg RAM, 64K Cache, 1.2 & 

46 meg Drive, 648x486 VGA Combo .CALL 

Step 386-33 MHz System 

2 meg RAM, 64K Cache. 1.2 & 

150 meg Drive 1024x788 VGA Combo ...CALL 


/IST 


AST Bravo 386SX25 MDL 1. 

...T070 

AST Premium 386SX20 MDL 1 

....1295 

AST Premium 386/33 MDL 1 

.,..2225 


INTEL COPROCESSORS 

80287 XL.... 

....$99.00 

80387 SX-16...... 

.-$135.00 

30387 SX-2Q..... 

..$149.00 

80337 DX25/33...... 

.,$205.00 


WE STOCK 

TOSHIBA 


CITIZEN 

OKIDATA 

EPSON 


HITACHI 

TALLGHASS 

ARCHIVE 


NEC 

ALR 

WYSE 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


Made 

in 

USA 


J^s Computers 

® All systems include 

• Intel CPU 

• 4 meg RAM memory expandable to 64 meg 
- Desktop or tower case 

• 2 serial, 1 parallel 

• 101 keyboard 

• 1.2 & 1.44 Teac drive 

• SVGA card w/1 meg & SVGA monitor 

• MS DOS 5.0 

• MS Windows & mouse 

486/33 with 200 meg HD. ....2250 

386/40 with 120 meg HD....... ....1695 

386SX/25 with 40 meg HD... ....1375 

One year limited warranty 



NOVELL 

Authorized 

Dealer 

UN BOARDS 

8 bit Arcnei..,75 

16hitArcnet....160 

Novell NE 1000...160 

Novell ME 2000 .....175 

8 port Active Hub.325 

Token Ring Card ..399 

Tokenhub 4-port .... ..355 
Call tor other 
LAN Accessories 


LASER 

PRINTERS 

HP Laser I1IS1.3595 

Hp Laser HID .......CALL 

HP Laser III .1525 

HP Laser 11 IP...CALL 

OKI OL400,....655 

OKIOL800.CALL 

OKI OL840 P.S, ...1720 

Panasonic 4420 .835 

Panasonic 4450 ...1295 
NEC 

Si!entwnter2.CALL 


PRINTERS 

Epson LQ 200 

245 

Epson LQ 570 ............. 

.295 

Epson LQ 870... 

485 

Epson Lai170. 

...625 

OKIDATA 320.... 

.. .339 

OKIDATA390.. 

.455 

Crtizen HSP-SOO .. 

...335 



HARO DISKS 

mumn 

CP30104 120 meg... CALL 

CP3204F 220 meg CALL 

QUAIITUM, MAXTOR, 
SEAGATE 

CALL FOR ALL MODELS 


Corporate Accounts 
Welcome 

Call for Discounts 
on Volume 

And 

Consultant Orders 

Exports 

Available 


Computerlane,^ 

Outside California: 1-800-526-3482 

Inside California; 818-884-8644 • FAX; 818-884-8253 

7500Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq Is a ReqlsTered TrademaflcatCofrfjaq- IBM is a Registrared Trademadt of Interrahonal flvsiness Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa, MasterCard 
and 

American Express 
are higher 

Prices subject to change 
without notice. 
‘Quantities are limited 


Circle 180 en Inquiry Card. 
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SiiSJDR Microdevices® 

■ ■ 2233 Samaritan Drive, San Jose, CA 95124 


BUY WITH CONfIDENCi FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 


• Jl YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT 




"w 80D-5$8-5000 

TERMS' For ihipping ^ FiondJing indude S5,00 br grwnd & br otr Ct{)en qvej' { lb. onJ Ibreigin ordbn mof require' odditkincii shipping cturges — conloct qur Soles D^. br iliG 

ometmt. CA resbariJl mwll irtdueb appEcobl* Wifes (tlx. Prices subjed to chtt^ wilJhoul nolioe.'drC rt^jotrtibfe br lypogfapi^bal W® leserve (he rJghf lo Imil oycnlifiea 

and to substilutB mofiufadurer. Afl nrercbonciise ujbied lo prior soles. A bS cop)' ol our terms is ouoibble upon reqfi^. (lenns pidured imy orly be reprBsentntrvo. jDR, )fie JDIl 
JOfi WicrodbwtoM, ond ibt MCf logo dn Tsgisfwad Ittodwtiodii tjf JDR Mierttde^cej. Inc. Mfldobr Cineui) Tedhnclogy ii o ffcjdimrnrk of JOfl hi'UcKKteviOEj., Inc. Copyrighf 1 991 JOR MICRO 


Lota! A08‘S59-1200 
BBS 408SS9-0253 


JCfi MicrodbwtoM, ond ibt MCf logo ejrd Tsgisfwad iradwneidi.'i tjf JDR Mierttde^cej. Inc. MoMjt Cineui) T 


K, Inc. Copyrighf \99l JOfi MICRODEVICES 


UPRIGHT CASE $99 

* Afctjmmtithiitrji sid. mothcrIxiaftLs _ m 

* Mounts 3 floppy iind 4 hafct drives 

* 2 elicit LEf^ cJisplMy 

CASE^IGOA . ^99,95 

PS'SSOTW 250Wp, supply 139*95 

PS-300TW 300W p. supply.$ 1 <9.95 *i 

CASI-50 Mini 2e6-ityle case.$59.95 

CASE-7D Full-size s(and case .... $19*95 

CASE'llO . $199.95 

Mifii-upirighl case w/200W power supply 


95 


20MHZ CACHE 486SX 


• 2OMH1; Intel Fi048fjSX CPU • 64Kb cache memory 
on hooJDd (expandable to 256Kb) ■ Expandable 10 
32Mb un-lxiand using 25fiKb5 I Mb or 4Mb SIMMs 
(0Kb instaHed) • Includes Intd^^ "Vacancy' jockci 

MCl'MWSI .$549*00 

Mn-lll4A6-50 Mini-size 50MHz coebe 486 $1495.00 

MCT-M485-33 Mini-size 33MHz cache 486 $995.00 

MC1-C1 >0-40 Min i-size 40MHz cache 3S6 $09 9*00 

MCT-C3B0-33 Mini-size 33MHz cache 386 . $599.00 

MCT-M3B0-15 MIm-size 25MHz 386.$399*95 

MCT-M3>013-20 Mini-size 20MHz 3B65X.$399*95 

MCT-M3B0S3 Mini-dze I6MH2 386SX.$249.95 

MCT-JI|2>0<10 Mini ^ize 16MHz 2S6.. $ 149*95 

MCMI2I0-12 Mini-size 12MHz 286.$139*95 

NlCT-TUieO-10 Mini-size 10/4.77MHz 8083.. $09,95 


POWER SUPPIIES I’ _ 

U/L approved 
• I HW22nV, 50A6f)Hz 
Pi'150 0088 150 wait,. 

PI-200X 0088 200 waH ... 

PS-200 206/306/486 200 watt ..... 

PS-250 286/386/486 250 watt. 

PS-300 286/306/486 300 watt ..... 


1. $09.95 
....$09*95 
....$>9,95 
..$129*95 
..$149,95 , 


2400 BAUD EXTERNAL MODEM 

• 2400/1200(300 baud • Just 6.25 x 3.8 x 2 inches 

PR0'24ME..... $>9*95 


• CrJTT V.42bis(V.32/V.22bis/Bell 212A & Hayes 
AT compatible • Asynchranotts / synchronerns 

PRD-90E...... .... $399.95 


BRAND 


TYPE 


CP-3000 

Sr-3S1A 

C?-30QB$ 

Sr-$096A 

CP-30104 

ST-3I44A 

CP-3204R 


S'HgDie 

Canflcr 

SaDgota 

Caimet 

SaagatD 


42Mh 

42Mli 

84Mli 

BSMli 

I2OMI1 

T3IMI1 

212Mb 


20ns 
25ns 
19ns 
lOms 
19ns 
lOni 
16ns 


2S^ IDE 
3.r IDE 
3*S^’ IDE 
3.5” IDE 
3.S"IDE 
3.5” IDE 
IDE 


2400 BAUD MODEM $49*^ 


9600 BAUD EXTERNAL MODEM 


• Save phone line chargesl • .Support moclentt 
phone and amwering machine from I phone line 

FAIM-SWITCH ......... $119*95 

EAX-SHVITCNI Without modem connsetton .. $89*95 


UNIVERSAL 
PROGRAMMER 

• Pn.)!nims RPROMs. KKPaOMs 
mEcropmeessurs., PFLOMa, PAL/CiALsi 
and i>thcr PLI>ii; tc-sts logic & mcmeny devictrs 

• Uptiunal adaptors available for PLCC], PCiA Ql'P 
and milltipli- DIP device 

• Indudw htJdi atlajiiur card artil cable 

MOU-EMUP ...........$699*09 


EPROM PROGRAMMER 

• Programs 24’32 pin UPROMs & 

ERPROMsf™ 16K-I024K 

• Hex to OBJ converter 

• VPP5. t2.5J2.75. 13.21 &25V 

MOD-Mir.$119*95 

MOO-iAEP'4^ 4 EPROM prog rornmet unil... $169,95 

MOD-MAC Host adopter card 8 coblo.$29.95 

'*NoteL Ks^ulres host adapter card 

EPROM ERASER C3995( 

• Quickly and simuhane- ^ 
ously erases up to 4 standard EPROMs 

DATARASE II..$39*95 


SPEED 


smi 

8MKt 

I 2 IVIH 1 


PfElCE 


19*95 

129.95 

94.95 


BD3a7-DXP 

BD367-SXZ8 

a0487-SX 


33MHi 

2OMH1 

2IIIRH3 


199,95 


149.95 


499,95 


^ Tests ritt following 14 to 2B-pin 
devices: 74 series TTL., 40 & 45 series 
CMOS & 41/44 series DRAM up to iMb 
'■ Identifies unknown part nLimbers 

, MOD-KIC___$ 129*95 


MOTHERBOARDS 


• ] niemal data modem 

• 11 ayes AT campatibiliiy 

• Inch Prtjciimm (Miftwarr 

MCT-241 ... $49.95 


FAX/MODEM SWITCH 


FLOPPY DRIVES 

FDD>1*44A 1.44MK 3.5^ Beig& $79*95 
FDD-1,44X 1.44Mb, 3.5\ Block.. $79-95 
100-1*2 1 2Mb. 5.25", Bnige, ,... $>9*9S 
FDD>360 360K, 5.25", Black. $79.95 


PART# 


8067 

8067-2 

a0267-XL 


PARTB 


SPEED 


PRICE 


WIRE-WRAP PROTOTYPE CARDS 


J0R'FR2 8-bif with I/O decode layout ... $29,95 

TM-PHIO 16-bit with I/O d«od@ layout.. $34.95 


PORTABLE 1C TESTER 


BREADBOARD 

ON-A-CARD 


• Suldc^rleis Im-adbounJ 
with I/O^ decade & 
timing cimdtry 

PDS-601 e-bilcard.. 

PD$*611 16-bit version . 


179*95 

.$«9,95 


CALL FOR YOUR FREE 
JDR CATALOG TODAYI 

FOR PC'S, SOFTWARE, MOKITORS, 
DISK DRIVES, KEYBOARDS, MODEMS, 
CABLES, CONNECTORS, tC5, 
COMBOHENTf, PROGRAMERS, 

TEn EQUIPMENT, TOOLS & MORfI 


T 




16-BIT VGA CARD 

• a/l£-biE 80RK or 
206/306/406 ccmpatiblc 

• 640 X 4BO in 16 colors 

320 X 200 in 256 colors 

• 256Kb video RAM 

MCT-VGA-16. $49*95 

liCT-VGA>1024^ I D24x768, 512 Kb VGA card $ 149,95 

Ma-IDEFH I6 bil IDE hard/Hoppy controller.$29.95 

MCT-1DEI0 16-bit IDE Hoppy/hord multi I/O.$69,95 

MCT*A10 Serial/parollel/gome port cord.$49,95 

MCT-AIO+ Two NS 1655(3 serial/pa r/game port.. $B9*95 

MCT-FDC‘HD 1.44Mb floppy caniroller.$49*95 

DFINET-400 16-bif Ethenwi card. $ 149.95 

GATEKEEPER PC security card ...$49*95 

PCODE DIognoslic display cord.. , . $49.95 


1024X768 
NON-INTERLACED 
VGA PACKAGE iJii 

• 0.20mm dor pitch 
non-interlaced monitor 
& hEgh-resolucion VGA card 

• Resniucion up 10 1024 k 768 
in 2^6 colors* 

• ^12Kb video RAM 
expandable to IMb 

^ VGA-RKG-1024N $499*95 

VGA*PKG-1034+ 1024x768 interlaced VGA pkg . $469.95 

VGA-PKG 640x460 interboed VGA pkg. .... $349.95 

VGA-MQN-1024 1024x760 interlaced monitor . .. $349.95 
VGA-MON>1024N 1024x760 non-intedaced moo. $3>9.95 
Nola: RequLrm 1 Mb RAM kjf 1024 x 76S in 256 cafqrs 


ENHANCED ^ ^ 

KEYBOARD . 

$ 49 ” 

RTC-5339 101/102-key enhanced layout.. $49*95 




C MMMMJre'O 

84Mb DRIVE PACKAGE 

• CP-3()(W^ MMli. 19ms IDE 
hard drive, 16-bEt lloppy/ 
hard disk cunt roller, cables 
and instrucrioris 

HDKrlBD .$599 

IDE HARD DRIVES 


$599 


3-BUnON MOUSE 

• Accuracy 290 -14^0 DPT 

* Opto-rnechun teal design 
Windnw.c 3-0 cum fiat i hie 

I JDR-MOUSE-3. $14*95 

. MOUSI-PAD . $4.95 


14 ” 


DYNAMIC RAM 


PART # 

SIZE 

SPEED 

TYPE 

PRICE 

^1256-00 

256K K 1 

ms 

PIP 

1.69 

41256-60 

2S6K K 1 

60i]s 

DIP 

2.19 

414256-40 

756K 1 4 

AQis 

OIP 

5,95 

1MI-B0 

IMzl 

SObs 

DIP 

5.99 

1Mt-60 

IMxl 

60iu 

DIP 

6*49 

41256A9B-80 

2S6K z 9 

SOis 

SIMM 

16.95 

412S6A9B-60 

2S6Kx9 

60hs 

SIMM 

19*95 

471DDCA98-I0 

116*9 

lOOis 

SIMM 

49,9S , 

421000498-60 

IMii9 

60ns 

SIMM 

54*95 

421000498-60 

11619 

60bs 

SIMM 

59.95 

424D00A90-60 

416 X 9 

tons 

SIMM 

179.95 

414D00A90-6O 

4Nlx9 

60is 

SIMM 

219.9S 


MATH CO-PROCESSORS 

Each erj-ptucesufif includt^ a manual, 
software guide and Intel's 5-year warranty. 


364 BYTE- MAY 1992 









































































































^REE PRODUCT INFORMATION 


Ulf ybur Completod Card Today. For Quicker Response, Fax to 1-413-637-43431 


Circle Ihe nunbers an Inquiry Cand which carresqond In 
inquiry numbers assigned lo Hems of interest to you. 


Ghet;k al the appropriate answers to queslior^ “A'' 
through ^’E". 


Print ’fair rsame and address and rniul, or ftot t 
1413-6374343 


FIN out this couiHin caretuflv. PLEASE PRINT 


NAME 


TTlli 


eoMTwyv 


ADorcss 


OTV 

( 


COUNTY 

t 


COOE 


h. Wh 4 l to irTnufy hntUan/jpriiiEfpto irai of 
ns^Hintl^riilv? ICtiecIt om.| 

IDMiSiDP ^DSafes^MarkBling 

2 □ Pro^jrarnmor/S^ms Ana^ 5 □ EnpneefJSoenltst 

SDAiJmlni^fitoniMarai^^ SDtlfliff 

B. Whit to yiHir Iml li muiugiininl rtiipaittoinitY? 
/aSfiniff-lfflrt enPiBtessmaf 

&□ Mjddl0'l««l 

tL Art tA4i ■ nieltof (MR, MO, [TttleE. ConumnlJ? 

ionite ilDNo 


tk Whit QpiMfttivg 
UmI apply.} 

liDPCrt^ASrDOS 
13OD0S -I- Mndiws 
HDDS® 

L F« hH ffiicty pacpit 


lap 1-25 
IS □ 26^50 


15UUMIX 

ISDMkOS 

ITOWOVMS 

I in/ftma Iha pireluit sf 

20 □ 51-93 
2T n too Of more 


PHONE 


mx 


tiKiutry Numtnfs 1-493 


1 Z 3 4 5 6 7 S 9 10 n 12 13 H 15 1S 17 
le 19 20 Zl ZZ 23 Z4 25 2G 27 Ze 2S 30 H 32 33 34 
35 ae 37 30 3S 40 41 42 43 44 45 40 47 4fl 4S 50 51 
5ZK54 55 56 57 58»eoei6Ze364B5e6e76a 
89 70 71 72 73 74 75 7B 77 78 79 80 SI 02 83 84 86 
86 87 08 09 90 91 92 93 94 85 90 97 31 99 100 101 102 

ItB 134 105 106 107 108 100 00 Til 112 113 114 05 110 H7 TtS T13 
120 121 122 123 124 125 1ZS 127 128 129 130 131 132 133 134 135 138 
137 130 139 140 141 142 143 144 145 146 147 t4S 149 150 151 152 153 
m 155 156 157 150 153' 160 161 162 163 164 165 166 107 160 169 170 
171 172 173 174 175 175 177 178 173 150 161 103 1831S4 185 186 107 
188 189 190 191 192 193 194 195 196 197 198 199 200 201 ZOZ Z03 ZQ4 
205 Z06 207 200 200 210 Zt» 212 213 214 215 215 217 210 219 220 221 
222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 

233 Z4D 24 1 242 243 244 245 24€ Z47 24S Z4l 260 251 Z5Z 253 254 255 
256 257 250 259 280 201 262 263 264 265 266 367 268 269 270 271 273 
273 274 275 276 277 270 Z7S 280 281 282 283 204 285 286 207 288 Z09 
290 291 392 293 294 295 Z96 397 298 399 300 301 3C2 303 301 305 306 
307 306 J09 310 311 312 313 314 315 316 317 318 319 320 321 322 323 
3Z4 32532633?338 329 330 331 332 333 334 335 336337338^340 
341 342 343 344 345 346 347 348 349 ^50 351 352 3S3 354 355 356 357 

358 35fl 360 361 362 383 364 365 366 367 368 369 370 371 372 373 374 
375 378 377 378 379 380 381 3S3 383 384 385 386 387 300 389 390 391 
392 393 394 386 396 397 398 399 400 401 402 403 404 405 406 407 408 
409 410 4n 41Z 413 414 415 416 417 410 419 420121 422 423 424 425 
425 427 420 429 430 431 432 433 434 435 436 437 438 439 440 441 442 
443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 
460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 
477 478 479 480 481 402 403 404 m 406 487 480 489 490 481 492 493 


Inquiry Numtoirs 494-9B6 

494 495 496 497 498 499 500 501 502 503 501 505 506 507.508 509 510 
511 51Z 513 514 515 Sl6 517 518 519 530 521622 523 524 525 526 527 
528 529 530531 532533 534 535536 537 538 539 540 541 542 543 544 
545 548 547 518 549550 551662 553 554 555556557 550 559 560 561 
562 563 56* 565 566 567 560 569 570 571 572 578 574 575 576 577 570 
579 560 581 582 583 504 5S5 506 567 388 589 590 591 5S2 5^ 594 595 
596 597538 599 500E01 602 003 804 505808 607 608 609 610 811 812 

613 814 615 616 817 610 619 633 6Z1 622 623 624 825 GZ6 6Z7 628 629 
630 831 632 633 834 835 638 637 638 889 840841 842 643 644 645840 
617 848 649 050 851 652 653 654 655856657 858659 660 661 882 883 
661 665 666 667 668 669 670 671 672 673 674 675 676 677 578 878 060 
081 802 633 084 685 608 607 688 089 090 691 892 693 Ed4 635 696 697 
888 699 TOO 701 702 703 704 70S ™ 707 708 709 710 711 71Z 713714 
715 716 717 718 719 720 721 Tffl 723 724 725 728 727 723 7Z9 730 m 

732 733 734 735 738 
749 750 751 75Z 753 
766 767 708 769 770 
783 784 715 7B6 707 
800 80 1 802603 804 
917 818 819020821 
334 335 836 037 838 


Inquiry Numbers 987*14T9 


MAY 

TRNE0<^ 


987 968 989 890 991 ^ 993 994 995 996 997 998 99910001001 10021003 

1004 iOOS 1006 1007 1008 1009 1010 IQH 1012 10131014 10151016 10171010 10101020 

HJ21 1022 10231024 1025 1026 1027 KES 1029 103010311032 10331034 1035 1036 1037 

1038 1039 1040 10411042 1043 1044 1045 1048 1047 10481049 10501051 1052 1D53 1054 

10651056 105710581059 lOeO 1061 1062 106310641085106610671066106910701071 
107210731D74 1075 1076 1077 TOTS 107110801081 10821003 1004 1085 1006 1007 1000 
10891090 1091 109210931094 1095 1096 109710001099 flOO HOT 1102 1103 1104 T1D5 


006 007 flofl 009 mo no -012 tii31114 Ills me 

028 024 OZ5 0Z6 HZ? 020 029 030 tl3l 032 033 

040 041 042 043 044 045 046 047 048 049 050 

057 058 059 060 061 002 TT63 064 065 066 007 

074 075 076 077 070 079 000 001 082 083 004 

091 092 093 094 095 096 097 098 099 1ZQ0 1Z01 

120012091210 120 1212121312141215121612171210 


017 010 019 020 021 m 
034 035 036 037 030 039 
051 052 053 054 055 058 
060 069 070 071 072 073 
naa 086 os? ties 009 090 

IZOZ12031204120512061207 
12191230 12211222 1223 1224 


737 738 739 740 741 742 743 744 745 746 747 740 
7S4 755 756 757 750 759 780 761 7K 763 784 765 
771 772 773 774 775 776 777 778 778 780 701 m 
780 789 790 791 792 793 794 795 796 797 790 799 
805 806 807 808 009 610 8 0 81Z 013 814 S15 616 
622 023 024 025 026 027 028 029 030 031 032 833 
839 040041 042 043 644 645 0460*7040 649 850 

851 652 053 054 655 856 857 056 059 060 681 662 063 084 885 668 S67 
m 6^ 070 171 372 073 074 075 178 077 870 879 000 001 002 B83 084 
865 686 887 000 889 830 091 692 888 094 635 896 897 838 099 900 901 
9(E 901 904 905 906 907 900 909 910 9T1 912 913 914 915 910 917 910 
919 920 921 922 923924 925926 927 920 979 930 931 932 933 93*935 
936 937 938938 940 941 942 943 944 945 9*6 947 948949 950 951952 
953 954 9SS 956 957 958 959 900 981 902 963 964 985 908 B67 968 989 
970 971 972173 974 975 976 977 97S &73 900 961 382 303 304 9SS 986 


1225 1226 1227 1220 1229 123012311Z32 1233 1234 1235 1236 1237 1238 1239 1240 1241 
1Z4Z1243 1244 1245 1246 TZ47 1240 124012501251 125212531354 1255 12561257 1250 

12 a 1360 1261 1263 1264 1265 1286 12671260 1260 1270 1271 1272 1273 1274 1Z75 

12761277127012791Z80 lZ81 12821203 1284 1205 12881207 128a 1289129012911292 
1203 1294 129S 1296 1297 12981299 1300 13011302 13(^ 1304 1305 1306 1307 1306 1309 

1310 130 1312 1313 1314 1315 1316 131713101318 13ZO13Z1 1322 1323 132413Z5 13Z6 

1327132813291330 13311332 1333 1334 13351336 13371330 1339 1340 13411342 1343 

1344 1345 1346 1347 134® 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1350 13® 

1381 1362 1363 1364 1385 13661367 1368 1388 1370 1371 137Z 1373 1374 137513781377 

13781379 136013811362 1383 tSS* 13M 1306 1307 1308 1389 1390 13911392 1393 1394 

1395 1396 1397 1398 13® 1400 1401 1CZ 14031404 1405 1406 1407 1406 14091410 1411 

1412 1413 1414 1415 1416141714181419 1420142114221423 1424 1425 1428 1427 1428 

1429 1430 1431 1432 1433 1434 14351436 1437 1436 14391440 1441 1442 1443 1444 1445 

1446 1447 14*0 1449 1450 1451 1452 14531454 145514561457 1458 1459 14® 1461 1462 

1463 1464 1465 1460 1467 1460 1469 1470 1471 1472 1473 1474 1475 1476 1477 1470 1479 



BVTE 


TNT MAILFAST 

FRG/BOS/700252/M01 
P.O. Box 66 
Hounslow 
TW5 9RT 
England 













FREE PRODUCT INFORMATION 



Mall Vbm CompleM Cart 

W 


Rmpoiae, Fax to 1-4I3S3M34M 


Circle Hie numbers on Inquiry Card wtHch correspond lo 
Inquiry numb^ assigned (o Herns o( interesl to you, 


questions ‘ A” 


Prim Hbur name and address and mail, or tox to 

ni^m^ 


PLACE 

POSTAGE 

HERE 


BVTE 

TNT MAILFAST 

FRG/BOS/700252/M01 
P.O. Box 66 
Hounslow 
TW5 9RT 
England 


Fill out this coupon carefully. PLEASf PHINt 


naw'e 

mT 


COMBUNT 


OTY DOJHTY 

( r _(_L 

PHONE W{ 


InquIfV Numb*™ 1-495 


1 

2 

0 

4 

5 

6 

7 

0 

9 

10 

13 

12 

10 

14 

IS 

16 

17 

10 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

05 

06 

07 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

46 

49 

50 

51 

52 

53 

M 

55 

5$ 

5? 

56 

59 

60 

81 

62 

63 

$4 

$5 

60 

67 

60 

69 

70 

71 

72 

73 

74 

75 

76 

77 

76 

79 

BO 

01 

02 

S3 

04 

05 

86 

67 

63 

09 

90 

91 

92 

93 

94 

9$ 

96 

97 

90 

99 

100 

101 

102 

100 

104 

IK 

108 

107 

108 

109 

m 

m 

82 

133 

114 

115 

116 

117 

110 

119 

120 

121 

122 

120 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

136 

139 

140 

141 

142 

140 

144 

145 

14B 

147 

140 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

101 

162 

163 

164 

165 

166 

167 


169 

170 

171 

172 

173 

174 

175 

176 

177 

170 

179 

180 

101 

102 

100 

184 

165 

108 

107 

1B0 

109 

190 

191 

192 

193 

194 

195 

196 

197 

IBS 

199 

200 201 

202 

203204 


2D5 207 206 210 2Tt 212 213 2M 215 216 217 218 219 220 221 

235^237233 

239 240 241 242 243 244 245 246 247 24fl 249 250 251 252 253 254 255 

256 257 258 25i 260261 262 263 264 265 266 2B7 26fl 269 270 271 272 

273 274 275 276 277 270 279 2ffl 201202 203 204 205 206 267 2B0 289 

^ 291 292 293 294 295 256297 298 299 300 301 302 303 304 305 306 

307 300 309 310 3e 312 313 314 315 316 317 311319 320 32l 322 323 
324 325 326 327 32S 329 330 331 332 333 334 335 336 337 338 339 340 
341 342 343 344 345 346 347 348 343 350 351 352 353 354 355 356 357 

356 359 360 361 362 363 364 365 366 367 360- m 370 371 372 373 374 
375 376377 378 379380 301 302 333 384 385 306 307 388 309 ^ 391 
3S2 3S3 394 385 396 397 3^0 399 400 401 403 403 404 405 406 407 406 
409 410 4fl 412 413 414 415 416 417 416 419 420 421 422 423 424 425 
426 427 420 429 430 431 433 433 434 435 436 437 436 430 440 441 443 
443 444 445 446 447 440 449 450 451 452 453 454 455 455 457 458 459 
400 401 462 463 464 465 466 467 4^ 460 47D 471 472 473 474 475 476 
477 470 479 400 401 402 403 404 483 468 407 400 409 490 491 492 493 


A. Wlut l| jirlmiiif |qfa hineUDn/iMlMlptl itu ol 
ni|»nifUI3ty7 {ClitEli onL| 

IDMiaOP 4aSale5rWafliBling 

2 □ PlDgrammerfSyslefFis Analysl 5 D £nglns«,iSdief]6sl 

3 □ Admim^aiKjri/ManagemBJ^ 0 □ OtlWf 

L tutut It your Iml e( mktuQtniieHl mpMilbllliyr 

7 □ Seniw-IWBl 3 D Prcjfsssiflral 

aOMiddlal^ 

C. An VDMI nialler {VAR, WU. Otilir, Coraultanill 

IGDIfcs llOMo 


Ql WhU QptrtllnB tydBim n you tinrtrtllv wtliU? pipti til 
UiBt vpplv) 

iZDPC/MS'OOS iSGUMOt 

13 D DOS + Windows 16 □ MacOS 

14D0Sffi 17n\flWVMS 

E. Fh hour nuny ptople dt you tuttMoa Uh purchiit a1 
luidwin or lonwat? 

10a 1^25 20 □ 51-99 

19a 26-50 21 □’WO or molt 


Inquiry Numb*™ 494-980 

494 495 496 497 498 499 500 501 S02 503 504 505 506 507 500 509 510 
511 512 513 514 515 516 517 510 519 520 521 522 523 524 525 526 52? 
526 529 530 531 632 500 534 535 536 537 538 539 540 541 542 543 544 
545 546 547 548 549 550 551 552 553 ^ 555 556 557 558 559 560 561 
562 563 564 565 S66 567 560 569 670 571 572573 674 576 570 577 578 
579 500 501 582 563 504 585 588 587 568 509 590 591 592 593 594 595 
590 597 598 509 600 601 602 603 004 606 606 607 608 609 610 6tl 012 

610 814 615 618 617 810 019 620 621 622 623 624 025 626 827 628 623 
630 631 832 633634 835 636 637638 639 640 641 642 643644 645 646 
647 640 649 650 851 652 653 654 655 058 657 650 659 660 661 682 6S3 
664 665 666 887 688 609 670 671 672 073 674 675 878 677 670 879 880 
681 602 633 004 865 006 667 668 669 690 691 692 693 694 695 696 697 
630 699 700 701 702 TIH 704 7D& 7Q6 707 708 709 710 711 712 713 7l4 
715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 

732 733 734 735 738 737 738 739 740 741 742 743 744 745 746 747 748 
749 750 751 752 753 754 755 756 757 758 759 760 781 762 763 764 785 
766 767 788 769 770 771 772 773 774 775 776 777 77B 779 700 781 782 
7»3 784 785 786 787 788 789 790 791 792 T93 794 795 796 797 798 799 
600 601 302 803 804 005 608 so? 008 800 010 an 812013014 815 816 
017 B10 819 020 621 822 023 824 025 828027 828 029 830 831 032 033 
B34 835 936 837 838 039 840 941 042 843 044 845 84$ 047 848 849 850 

051 852 853 854 055 856 857 058 059 860 061 862 063 864 865 816 067 
668 889 870 071 B72 873 074 075 076 077 070 879 000 801 802 083 884 
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260 

WINTEKCOHP . 

353 

558 

WIT . 

336MW-2 

200 

WORDTECH SYSTEMS . ,. 

172 

284 

WORLCWIDE TECHNOLOGFES 339 

122-123 

XEC PRODUCTS 

132 

261 

XELTEK 

35t 

120-121 

XVT SOFTWARE INC 

134 

160 

Z NIX COMPANY INC 

220 

262 

Z WORLD ENGINEERING 

352 

265 

ZENITH DATA SYSTEMS .. 

70,71 

124 

ZEOS INTERNATIONAL 

8,6A-0 

* 
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HARDWARE 

828 

ACCESSORIES/SUPPUES 

555 

ACTION GOWPSUPPUES 

,336MW-7 

804 

ACTION COMP SUPPLIES. 

38650-10 

190^181 

MERRITT COMPUTER PROO 

. 312 

* 

PACIFIC DATA PRODUCTS . 

. 281 

248 

POLAROID CORPORATION 

. 345 

287 SECURTECH COMPANY 

342 

98 SOWjNA). 

233 

827 

ADD-IN BOARDS 

211 

ADO ON AMERICA 

545 

559 

ALACRITY SVSTEMSJNC 

33ME4 

575 

ALAORiry SYSTEMS. INC 

33850-6 

14>15 

AMERICAN MEGATRENDS 

01 

158 

ATiTECHNaOGlESiNC . 

-.211 

277-271 

AXIOM , . 

345 

210 

BECTERM INCORPORATED 

. 345 

421M21 

COMPEX_ 

B4IS43 

425-428 

COMTROLCORP 

64S46 

222-2^ 

COVOKINC 

345 

140 

CREATIVE LABS INC 

139 

282 

CSl publishing, INC .. 

345 

468 

EVERSOURCEINTLCORP 

64I&-S9 

487-458 

FIRST INn COMPUTER.. 

8449-29 

431 

GFK HAMBURG .... 

84IS-61 

388-810 

gtekinc 

207 

48 

HIQHRES TECHNOLOGIES 

138 

68 

INTEL CORPORATION .. 

105-107 

57 

JAMECO ELECTRONICS. 

9243 

288^288 

OM NICOMP GRAPHICS CORP 323 

78-79 

PERISCOPE COMPANY, THE . 98 

263 

PMP. 

348 

198 

QUA TECH INC. 

306 

280 

STRADAAUTDIECHJNC 

348 

471-472 

TAKEN CORP. 

6415-38 

282 

TALKING TECHNOLOGY INC 348 

280-381 

TELELINK. 

347 

272 

TEMPUSTECHINC , 

346 

453 

TULIN TECHNOLOGY 

8415-59 

119-119 

WESTERN DOTAL 

185 

828 

BARCODINO 

258 

VIDEX 

346 

m 

cqmmunicauqns/netwqrkjnq 

iim 

ACER incorporated ., 

39 

211 

ADO ON AMERICA 

345 

“ 

CLEO communications 

803 

425-426 

COMTROLCORP. 

B4I&-46 

328 

GMM RESEARCH CORPORATION 846 

230 

GTEK INC ... 

348 

478-474 

KYE SYSTEMS CORP 

8415-41 

437-4» 

LONGSHINE ELEC CORP 

84IS4S 

4£0 

MIN3COM LTD. 

3415-35 

252 

TALKING TECHNOLOGY INC 348 

298-261 

TELELINK .. 

347 

090 

COMPUTER SYSTEMS 

170-171 

ABTECH , 

33D 

172 

ACMA COMPUTERS INC. . 

326 

411412 

AGC ELECTRONICS CORP 

3445^58 

570 

AIMS INFORMATION SYS 

33BPC-2 

583 

APPRO INTERNATIONAL INC 33850-4 

171 

A7RONICS, 

338 

204-205 

OTTTRONICS. 

325 

27 

COMPUADD EXPRESS 

77-71 

308 

COMPUTERWOfiX 

338 

190-200 

COMTRADE 

324 

578 

CYBERTRON 

338P04 

488 

OWN TECHNOLOGY PLC. . 

3415-S 

84-85 

□ATALUX corporation 

lie 

36 

DELL COMPUTER CORP [N, A.) Clll 

87 

DELL COMPUTER CORP (W A ) CIV 

30 

OQITAL EQUIPMENT C0PP(N A.) 64A-M 

• 

digital equipment CORP 248 

162 

ETVAIUEUNE/ELEK-TEK . , 328 

* 

elonex. 

84tS-2 

407400 

EUROBELL . 

e4UK-5-T 

457459 

FIRST IMT'L COMPUTER 

84IS-29 

404 

GANDLAKE GROUP . 

B4UK-11 

■ 

GATEWAY 2000 

Cll.l 

* 

GATEWAY 2000 . 43-52. S2A^ 

570-588 

H 6 W MICRO LABS, INC 

33S&CM 

* 

IBM CORP .... 

06-07 

556 

ICS COMPUTER 

836HW-1 

586-507 

ICS COMPUTERS 

83660^2 

186-187 

INTERSYS ... 

322 

459 

JENELEOrnOWICA.. . 

84IS-39 

235 

KILA. 

347 

437488 

LONGSHINE ELEC CORP 

. 8418-45 

563 

MANCHESTER EQUIP CO 336Ne-1 

* 

MANCHESTER EQUP C0836NE-A-B 

430440 

MEGADATA. 

04IS-44 

591 

MICRO DATA computers. 

838MW-4 


B9Z MICRO DATACOMPIJTEHS33BHE-B 
SW MICRO DATACOMPUTERS33ei>C4l 
MICnOCATACOMPUTERS 13SSO-11 

SS«-5«9 MECHO-INTL, INC .33850-7 

202 MtCROtANE COMPUTERS 1NC 320 
S72 MICROWOHLD 33SPC-7 

50S MICROWOfiLD 3368042 

72 NEC.24-28 

366 BYTE -MAY 1992 
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PiigiNo. 

S0S 

NEW ENGLAND ELEC 

330N£-2 

• 

NORTHGATE COMP SYS 

251-258 

■ 

NORTHGATE COMP SYS 

. 250 

78-77 

PC POWER & COOUNG . 

.131 

582-SS3 

PC-EASEINC., 

336MW-0 

561-582 

PC-EASeiNG. 

33680-9 

276 

RENEGADE. 

347 

• 

SILICON graph ics . 

161 

554 

SUMMIT MICRO DESIGN 336MW-0 

584 

SUMMIT micro DESIGN 

336ME-4 

251 

SURAH INC. 

. 347 

388 

TECHNOLOGY POWER ENTER 347 

446-449 

TECHPOWERCOLTD , 

6418-34 

451-462 

TECHPCWERCOLTD 

8418-42 

• 

TEXAS MICfflDSfYSTEMS 

149-150 

111 

TEXAS MICROSYSTEMS 

148,181 

478 

TISLTD . 

8415-58 

571 

TEC COMPONENTS 

336P>&-4 

128 

TOUCHE/PC PROS 

147 

264 

TRt VALLEY TECHNOLOGY INC 347 

196-197 

ULTIMA ELECTRONICS CORP ,344 

466 

UNITRON. 

8415-87 

405 

VOGUE COMP CO LTO..THE 64UK-3 

556 

WIT. 

338MW-2 

122-123 

KEC PRODUCTS. 

132 

286 

ZENITH DATA systems 

70-71 

124 

ZEOS INTERNATIONAL.. 

e,0A-D 

081 

DATAADOUISITiON 


2Z6 ELEXOR INC . 348 

2*3 MKROSTAFI LABOflATOBIES . 3*8 


832 DISK a OPTICAL DRIVES 


14-15 

AMERICAN MEGATRENDS. . 

91 

* 

APS TECHNOLOGIES 

314 

231 

GTEKINC. 

348 

* 

HARO DRIVES INTEHNAT 

317 

192 

MICRO SOLUTIONS COMP PROD 337 

600 

MICRO SOLU COMP PHOO. 330MW-8 

601 

MICROSOLU COMP PROD. 

336NE-8 

802 

MICROSOUJ COMP PROD. 

336PC-6 

803 

MICROSOLU COMP PROO. 

33680-6 

200 

NEC. 

126-127 

82-83 

PINNACLE MICRO . 

12-13 

84 

PIONEER COMMUNICATIONS 106 

254 

StGEN 

348 

139 

SiMPLiCrTY COMPUTING 

146 

251 

SURAH INC . , 

347 

291 

SYSGENINC 

161 

478 

TISLTD. 

6418^8 

263 

TRANTOR SYSTEMS LTD 

348 

115-118 

VERBATIM corporation 

243 

933 

DtSKETTES/DUPLIGATOBS 

213-214 

AXIOMATIC 

846 

934 

FAX BOARDS/MACHiNEB 

260-281 

TELELINK 

3*7 

935 TABLETS/MICE/PEN INIKH 

451-452 

ACECAD 

94I&62 

473474 

KYE SYSTEMS CORP 

6415-41 

62-63 

LOGITECH INC . 

05 

193 

SUMMAGRAPHICS CORP. . 

190 

189 

Z-NIX COMPANY INC 

220 

938 

KEYBOARDS 

34-35 

DATALUX CORPORATION. . 

118 

233 

HOOLEON. . 

340 

• 

NORTHGATE COMP SYSTEM 

251-253 


NORTHGATE COMPUTER SYSTEM 259 

^7 

LAN HARDWARE 

* 

CLEO COMMUNICATIONS 

303 

32 

CURTIS INC 

148 

33 CYBEXCORPORATKXVjlNTL^ CHI 

101 

CYSEXCORPORATION. , 

316 

404 

GANDLAKE GROUP 

e4UK-11 

458 

MJNICOMITD. 

84I&-36 

288 MT NETWORK SOLUTIONS {INTL) CIV 

76*77 

PC POWER a COOLING 

131 

251 

surah INC 

347 


838 LAPTOPS A NOTEBOOKS 


39 DIGITALEQUIPCORP[N.A.).. 84A4I 
457-458 HR5T INTERNATIONAL COMP 84IS-39 
404 GANDLAKE GROUP B4UK1> 

273 LAPTOP SOLUTIONS 349 

I1Z TOSHIBA AMERICA INC ZO-Zl 

3M TOTE^A-LAP. M7 

401 VOGON ENTERPRISES LTD MUK43 
288 2ENITH DATA SYSTEMS 78-71 

124 ZE0SINTERNATK3NAL . . 6^-0 


9<38 MAILOROfR 


173-174 

ADVANCED COMP PROD .. 

331 

414 

AMERICAN BUYING& EX. .. 

6415-54 

175 

AMT INTERNATIONAL, 

342 

204-205 

ClTlTflONlCS.. 

325 

27 

COMPUADD EXPRESS 

77-78 

160 

COMPUTERLANE UNUMITED 

368 

206 

computefiwdrx .. 

336 

300-305 

CYBER RESEARCH ,. ,, 

310-311 

39 DIGITAL EQUIP CORP (N A.).. 

54ArH 


Inquiry No. POgo No. 


184-165 

H CO. COMPUTER PHOOUCTS 329 

57 

JAMECO ELECTRONICS. 

02*43 

■ 

JORMICRQOEVICES. 

864 

210 

LANWISEINC. 

315 

203 

LODE STAR COMPUTER.. . 

318-319 

169 

NEVADA COMPUTER . 

334 

400 

SAN FRANCISCO DSCNTSnW. 

84I8-S2 

940 

MEMORY/CtUPSYUPGAADES 

13 

ADVANCED MICRO DEVICES . 

30-31 

413 

AMDS EUROPE LTD .. .. 

6418-31 

16-11 

ACX. 

135 

34 

CAPITAL EQUIPMENT CO . . 

178 

206 

COMPUTERWOeX . 

336 

113 

FIRST SOURCE INFL 

343 

278 

hauppauge comp works 

85 

51-52 

INTEGRATED INFO TECH 

285 

53-54 

INTEGRATED INFO tech . 

367 

57 

JAMECO ELECMDNICS 

92-93 

50-80 

KINGSTON technology 

108 

242 

MICROPROCESSORS UNUMITED 349 

1U 

universal MEMORY PROD 

332 

257 

UPGRADES ETC. 

340 

284 

worldwide technologies 

i K9 

94t 

MiSDELLANEOUS HARDWARE 

555 

action comp suppues asenw-T 

604 

ACTION COMP SUPPUES.. 3 

13680-10 

212 

APPLIED OONCEPTS . 

349 

216 

BAC MICROSYSTEMS. 

£0 

26 

CHIPS & TECHNOLOGIES (N A ) 205 

171 

COMPEX INTERNATIONAL 

344 

140 

CREATTVe LABS INC . , . 

139 

55 

INTEGRAND RESEARCH 

163 

205 

QUIET TECHNOLOGY 

349 

207 

SECURTECH COMPANY 

342 

412 

SPARCOM CORPORATION 

54IS-54 

942 

MODEMSniULTlPilXORS 

25 

CAPITAL EQUIPMENT CO 

179 

219 

COMPUCOMCOflP 

350 

30 

COMPUTER FRIENDS. 

110 

153 

SUPRA CORPOHATTCXSI 

97 

100 

TELE BIT CORP .. 

271 

100 

TEXAS INSTRUMENTS 

18-17 

943 

MONITORS i TERMINALS 

433 

HANTAREXSPA 

14IS-19 

49 

IBM CORP. 

83-83 

435-435 

KUO FENG CORPORATION 

0418-32 

161-162 

NANAO USA CORP . . 

223 

163 

NEC. 

230-337 

184 

SONY MICROSYSTEMS 

212-213 

165-166 

TOSHIBA AMERICA INC (N A.) 

235 

107-155 

VIEWSONIC 

231 

944 

MULTIMEDIA 

221 

CONTROL VISION 

350 

140 

CREATIVE LABS INC 

139 

40 

DIGITAL VISION 

134 

46 

HIGH-RES TECHNOLOGIES 

138 

105 

TEKTRONIX 

290,291 

400 

UCM . . 

5418-31 

945 

PHINTERS/PLDTTEItS 

415 

ASP COMPUTER PRODUCTS 

9418-9 

399 

BUFFALO PRODUCTS. 

313 

39 

DIGITAL EQUIP CORP [N. A.) 

54A-H 

71 

NEC . . . 

167 

* 

RACtnC DATA PRODUCTS 

201 

73 

PANASONIC 

56-57 

* 

ROSE ELECTRONICS 

122 

IDO 

TEKTRONIX. . . 

290^291 

110 

TEXAS INCTRUMENTS 

111 

305 

TEXAS INSTRUMENTS 

272-278 

375 

WILCOAMS 

350 

946 

PROGRAMMABif HARDWARE 

315 

B6C MiCflOSYSTEMS 

350 

232 

GTEKINC 

350 

306-318 

GTEKJNC 

287 

234 

10 TECH ... 

351 

237-338 

KUSTEM DATA SERVICES. INC 

,351 

240 

LINK COMPUTER GRAPHICS 

351 

241 

MVS .. 

351 

274 

OMNITECH ELECTRONICS, INC . 351 

255-256 

TRIBAL MICROSYSTEMS 

351 

261 

XELTEK . 

351 

262 

ZWORLD ENGINEERING 

352 

947 

SCANNERS/OCfVDIGiTiZERS 

473-474 

KYE SYSTEMS CORP 

8418-41 

473 

TISLTD 

64IS-53 

948 

TAPE DRIVES 

14-15 

AMERICAN MEGATRENDS . 

91 

403 

DIGIQATALTD 

e4UK-14 

239 

LAGUNA DATA SYSTEMS . 

353 

266 

MT NETWORK SOLUTIONS {INT'L} OV 

271 

NOVASTORCORP. 

.352 

345 

OVERLAND DATA INC_ 

352 

248 

QUALSTAR CORP 

352 

401 

VOGON ENTERPRISES LTD 

84UK-13 


Inquiry No. P«g« No. 


948 UPS 


415 

AMER POWER CONVERSION. 

8415-50 

16 AMER POWER CONVERSION (N.AJI65 

177-178 

BAY TECHNICAL ASSOC.. . 

335 

292-293 

BAY TECHNICAL ASSOC 

. 333 

74 

PARA SYSTEMS. 

. m 

78-77 

PC POWER a COOLING .. 

131 


SOFTWARE 


950 

BUSINESS 

159 

CALERARECOGNiDONSYS 

225 

29 

CXDMPUTER ASSOCIATES 

121 

475 

ITAUAN SOFTWARE AGENCY 

8415-55 

441-442 

microsystems software 

541S-54 

75 

PATTON &BATTCN 

90 

80 

PERSONAL TEX. 

06 

94-95 

RAINBOW TECHNOLOGIES 

87 

400 

SAN FRANCISCO [^NTSFTW 

8418-52 

479^80 

SEABREEZE ENG ASSOC 

9418-60 

144-145 

SOFNET. 

278 

125 

SYMANTEOZORTECH , . 

36 

444 

SZKI RECOGNITACORP 

8418-10 

951 

CAD/CAM 

17 

AMERICAN SMBUSINESSCOMP, 143 

287 

AUTODESK INC. 

217-219 

157 

Cl MMETHY SYSTEMS . 

203 

260 

WINTEKCOfiP 

353 


COMMUNKMTWNS/WerWOHKING 

20 

BIT software JNC. 

304 

155 

DIGITAL SOLUTIONS ... 

155 

325 

DIVERSIFIED COMPUTER... 

. 353 

561-562 

GLOBAUNKINC 

336NE*3 

577-576 

GL0BAUNK1NC. 

33880-1 

■ 

GLOBAUNKINC 338SO-A-0 

190 

LANCAST. 

327 

458 

MINICOMLTD 

8418-36 

297 

OSCS 

355 

94-95 

RAINBOW TECHNOLOGIES 

87 

144-145 

sofnet 

275 

454 

WALKER, RICHER 6 QUINN. 

8418-13 

953 

DATA ACQUISITION 

70 

NATIONAL INSTRUMENTS 

7 

• 

NATIONAL INSTRUMENTS 6418-54A-B 

244 

NATIONAL INSTRUMENTS 

353 

854 

DATABASE 

220 

CCMPUTEFWISE . . , . 

353 

* 

COPiA INTERNATIONAL 

130 

324 

DATACAP. 

353 

41 

FOX SOFTWARE INC . . 

74-75 

146-147 

ODYSSEY DEVELOPMENT . . 

232 

93 

RAIMA CORP. 

01 

96 

SEQU ITER SOFTWARE INC,. 

. 115 

• 

SOFTWARE publish IMG .. . 

103 

390 

WOROTECH SYSTEMS . ... 

172 

955 

EDUCATIONAL 

9-9 

ABACUS SOFTWARE. 

. 171 

* 

AMEINSTITFOR COMP SCIENCES 353 

23 

BUREAU OF ELECTRONIC PUB .. 96 

‘ 

BYTE CARD DECK. , . 

302 

* 

MCGRAWWLLNRUNA.)... 

304A-B 

956 

ENQINEERINQ/SOIENTIRC 

402 

CHERWELLSCfENTlRCPUa 84UK-1* 

427 

DR HUQGLE6 PARTNER GMBH 

B4IS-17 

184-195 

LANDWARKRESCH INT’L CORP 

321 

307-308 

MATHEMATICA. 

340,341 

85 

MATMSOFTINC , 

, 140 

200 

NILES 6 ASSOCIATES INC 

384 

100 

SPECTRUM software . 

286 

104-105 

SVSTATINC.. . 

262 

259 

VISTA MICROSYSTEMS .. 

354 

957 

ENTEFnAINMENT 

153 

BROWN WASH PUBLISHING 

119 

858 

GRAPHICS 

454 

AflABiCPUBUiSHER. .. 

8418-59 

153 

BROWN WAGH PUBLISHING 

119 

217-219 

CASADY& GREENE, INC 

354 

31 

COREL SOFTWARE. . . 

22 

327 

fplotcorp 

354 

43 

FRAME TECHNOLOGY . . . . 

69 

307-300 

MATHEMATICA . 

340,341 

68 

MlCfiOGRAfX. 

73 

161-162 

NANAO USA CORP . . 

223 

287 

OSCS. 

355 

406 

PERS'LWORKSTATIOMSLTD 

84UK-12 

470-480 

SEABREEZE ENG ASSOC . . 

84ES-60 

106 

TEKTRONIX. 

290,291 

ITT 

VT CREATIVE SFTW. .. . 

15 
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Inquiry No. Pagarto. 

m MACimOSH 


406 

PER51 workstations LTD 

84UK-12 

104-105 

SVSTAT INC 

262 

960 

MAILORDER 

432 

COMPUGLASSICS 

B4IS9 

423 COMPUSAVE INTERNATIONAL e*iS-31 

424 

COMPUTER QUICK 

94IS8 

432 GREY matter LTD. 

64)5-11 

84 

PROGRAMMER'S PARADISE 

59-91 

■ 

PROGRAMMER S SHOP . 

236-230 

460 

SAN fHANCISOO OeCNT SFTW 

94IS-52 

44S 

S'NW ELECTRONICS 

84IS-S2 

" 

S0FT1.INE COHP. 

64IS-25 

476 

USA SOFTWARE 

8415-49 

961 

MATHEMATICAU5TAT15TICAL 


CLEOCOMMUNICADONS 

303 

249 

SASiNSTTnjTEINC. 

354 

101-102 

STATSOFT . 

191 

104-105 

SYSTATINC . 

262 

962 

MISCELLANEOUS SOFTWARE 

555 

ACTION COMP SUPPUES 

338MW-7 

604 

ACTION COMP SUPPLIES 

33650-10 

153 

BROWN WAGH PUBLISHING 

.119 

* 

BYTEUSDNOSONDISK 

382 

159 

CALERA RECOGNITION SYS 

225 

509-5BT 

lEPS. .. 

33SNE-9 

506-599 

lEPS 

338PC8 

493 

ON TIME kO^TtHAfiSTEN PETERSEN 

B4IS-S2 

97 

SNWELECTHCINJCS 

ito 

963 

Ot44JHE SERVICES 

450 

BIX. 

371 

36 

BY7BDEMOLINK . 

369 

28 

COMPUSERVE 

112-113 

434 

l-COM 

84)5-68 


Inquiry No. No. 


904 OPERATING SYSTEMS 


47 

HEWLETTWCXARO. 

29 


MARK WILLIAMS CO. 

.101 

92 

QUARTERDECK OFF SYS 

123,125 

* 

QUAHTEFOECK OFF SYS tN.A.) 

182A-0 

»6S PRCKBRAMHIliGULNGUAGESnOOLS 

569 

ANC0T corporation . .. 

33SPC-2 

21^22 

BORLAND INTERNATIONAL 

11 

477 

GASEDESKSN. 

6415^ 

* 

COMP SOLUTIONS NW 84i5-a4A-B 

4344 

FTFSaPTWftR£(NA). 

262 

229 

GREENLEAF SOFTWARE 

355 

432 

GREY MATTER LTD 

94)5-11 

236 

KSM ASSOCIATES 

355 

61 

LAH EY COMPUTER SYSTEMS 

96 

129-130 

LIANT SOFTWARE CORP . 

293 

131-132 

□ANT SOFTWARE CORP (N. A) 295 

133-134 

L1 ANT SOFTWARE CORP(liMTL) 295 

135-138 

UANT SOFTWARE CORP (N A.) 297 

137-136 

LIANT SOFTWARE COHP (tNTL) 297 

470 

M LLaWa COMP IND. LTD 

941640 

*■ 

MICROSOFT corporation 

16 

• 

MICROSOFT CORPORATION 

157 

* 

MIOIOSOFT CORPORATION 

159 

87 

MiCROWAY .. 

254 

98 

MJCROWAY 

286 

69 

MIX SOFTWARE. 

288 

91 

PHAR LAP SOFTWARE INC 

33 

86-97 

PROGRESS SOFTWARE 

176 

247 

PSEUDOCORP 

355 

94-95 

I 

1 

1 

87 

444447 

STONY BROOK SOFTWARE 

8415-35 

125 

SYMANTEC^ZOfTTECH . .. 

36 

184 

TERATECH. 

184 

299 

WATCOM PRODUCTS INC. 

. 27 

966 

SECURTTY 


IZ ALADOIM KNOWLEDGE SYSTEMS I2t 


Incfulry Mb. No. 

m El/TBON MIS^SO 

43a fV^ELECmONICGMBM SOShU 

4S4i eiENGOEMGJNEEHING 289 

5B4-S85 lEPS 33SSO^ 

SB-aS PHOIECH MARKETING INC 133 

Si SOnWAnESEOURFTYINC 2S3 

M7_SHAREWARE 

* REASONABLE SOLUTIONS MrS44A=B 
m SOFTWARE DUPUQATION 


213-214 AXIOMATIC 

««8 SPREADSHEETS 


‘ MICfiOSOnCORPOfiATION 104-105 
970__UWX 

129-130 LIANT SOFTWARE eOflP 293 

131-132 UANT SOFTWARE C0RP(N A) 396 
133-134 LIANT SOFTWARE CORPONT'L) 29S 
135-13B L1ANTSOFTWMECORP(N.A) 297 
137-139 LIANT SOFTWARE CORPflNTL) 237 
‘ MARK WILLIAMS 00 101 

U3 MOmiCE kern (MKS}.9419-15 

406 PERS'LWORKSTATIOI^LTD 94UK-12 
497 STROC SFTW SOLUTIONS 84IS-94 
T5S SUNSOFT 2-3 

299-299 UNIFORUM ASSOaATJON .356 


f71_UnUTIES 

151 ADDSTOfl INC. 99 

419419 CLARION SOFTWARE 94IS-27 

194-195 LANDMARK RSCHlNTLCOi^ 331 
2*7 OSCS. . 356 

96 PKWAREINC.278 

9M1 QUALFTAS. 170 

113-114 TOUCHSTONE SOFTWARE 100 

401 VOGON ENTERPRISES LTD 94UK-13 


Inquiry No. Poga No. 

t72 WINDOWS 


559 

ALACRITY SYSTEMS. INC 

339NE4 

575 

ALACRITY SYSTEMS. INC 

336SCLG 

159 

CALERA RECOGNITION SYS 

225 

58 

KEA SYSTEMS LTD. 

94 

141*142 

LUCAS MANAGEMENT SYSTEMS. 279 


MICROSOn CORPORATION 

9-9 

* 

MICROSOFT OQfiPORATlON 

55 


MICROSOFT CORPORATION 

88 

* 

MICROSOFT OtDflPOFtATtON 

69 

* 

MICROSOFT CORPORATION 

137 

161-162 

NANAO USA CORP 

m 

9961 

QUALITAS 

178 

144-145 

SOFNET. 

276 

120-121 

m SOFTWARE INC 

134 

S73 

WORD PROCE&^\m/UTP 

413 

AMDS EUROPE LTD 

B4IS-21 

148-147 

OE7YSSEY DEVELOPMENT . 

232 


RACIRC DATAPRODUCTS . 

291 

974 

BOdCS/PUBUCATfONS 

* 

OOMP/BYIE BOOK CLUB (NJ^) 260-261 

■ 

COMPffiYTE BOOK CLUB (N A) 

Z80A-a 

* 

UNIXWORLD. 

247-246 

§75 

MISCELLANEOUS 

143 

AVIS. 

117 

461 

BLONHEIM EXBTN GROUP 

e4UK-8 

297 

BYTE REPRINTS . 

. .261 

* 

BYTE SUB MESSAGE 

262 


BYTE SUB MESSAGE .. 

B4UIC-1G 

5«6 

ICS. 

338PC4 

417 

PC EXPO/NEW YORK 

6419-61 


551 PC EXPCVNEW YORK 33BMW-3,S 
560 PCEXPOi/NEWYORK 336NE-5.7 
567 PCEXPOt/NEWYORK 336PC-1,3 
576 PCEXPCTNEWYORK 33650-3,5 


BYTE ADVERTISING SALES STAFF: 

Jennifer L. Bartel, National Sales Manager, 14850 Quorum Drive, Suite 380, Dallas, TX 75240, tel. (214) 701-8496 
Liz Coy man, Inside Advertising Sales Director, One Phoenix Mitt Lane, Peterborough, NH 03453, tel. (603) 924-2518 


NEW ENGLAND 

ME, NH, VT, MA HI, CT, ONTARIO 
CANADA 5 EASTERN CANADA 
{917)960-0344 
Patricia {503) g2«-Z654 
McGraw-Hill Pub»caito<is 
24 HartweH Aireniie 
Lexington, MA02173 
FAX:{917}8604B99 

EAST COAST 

NY, NVG. WJ, DC, DE, MD. VA, WV. PA 
Kiir Morns (212) 512^2645 
Ariane Casfly(212) 61^^3Ba 
Psli\QR F^e (603) 6244664 
McGraw-Hill PuUlcaftioris 
1l2l2l Avenue at tfiBArngricas— 

SSm Flow 

NawYbrlf NY 10020 
HUt; (212) 512-2975 


SOOIHEAST 

NC, SC. GA, FL, AL, TN, MS, AR. LA, KY 
John Y. Schilln (404) 9434762 
Palrtcia Paytw (603) 924-2554 
McGiav-Hi PtitticafiCHiis 
4 T 70 AsliloilOirwcoOy Hd., Siite 520 
A)1enta,GA 30319 
FAXt (404) 2524056 


tL, MO, KS, lA. ND, SD, MN, 

W!. HE, FN. Ml. OH 
KunKMtey (312)6163^ 
MaryAnn OoMkIIng (693) 924-2964 
McGiW'Kill PLi:ii^icir>s 
Two Frudisnitar Pia^ 

180 North Stot son Ave. 

Chicaao, ILSOeOT 
FAX: (312) 616-3370 


SOU ra WEST, 

ROCKY MOUNTAIN 

C0,0«,TX, 

Jennifer Walkat (214) 701-8496 
Barry Ectiawrta (603) I24-2S74 
McGcaw^mi Publicailisns 
14850 QuonjmOr.Safts 380 
D9«3 e.TX 75240 
FAX: (314)901-5208 

NORTH PACIFIC; San PrarKiSCO, CA 
NORTHERN CA, OR, ID. MT. 

WY, NORTHERN NV 
HcjyJKofS (415) 954-9728 
Hum (415) 954-9705 
JOSApIl (SQ3) 024-2892 

NteGraw-Hi PiJblicalfO^ 

425 Sallsiy Sheet 
San Francieco, CA 94111 
FAX: (415)954-9786 


NORTH PAOFIC; Csnipbell. CA 
SILICON VALLEY. W, WA. AK, 

W. CANADA 

Bill McAfee (409)8760391 
Leslie Hupp (40918790381 
Joseph MaOe (603) 924-2492 

MicGraw-HiB Publications 

1969 South Bascom Pu&., Suite 2 TO 

Campbell, GA 95008 

FAX: (400) 679-9087 

SOUTH PMXFiC: Loe Angeles, CA 
LOS ANGELES ODL^TY, AZ. 
NM, SOUTHERN NEVADA 
Alan B hsyB ^13) 490-5243 
Jonalhm (603} 024-2665 

McGraw-HiH PutAcaitons 
3333 Wilshire Bouievflnl 4407 
Los Angetes, CA 90010 
FAX: (213) 490-5249 


PatortKiFaugh, NH Office: Inside Sales FAX: 603-924-2683 

Handware/Sof twsro Shcmcaae The Buyw’i Mart (1x2} 

Mark Stone (K13} 924-2995 
EHen P9rham(^) 9Z4-2S98 


BYTE PubtFcations 
QjwPhoefiiii; Min Lane 
PalaftoDugh, NH 034SB 


Margot Gtiade (603) 924-2858 
BYTEPuttkaliwis 
Ore Ptioanx Mill Lane 
Petefborough. NH 034SB 


Advertising FAX: 6D3-924-7507 
eYTEftock 

Ed Ware {403) ^4-2596 

BYTE P jtiicaitjons 
Ore Phosnnc Mdl Lane 
Peterbcfough. NH 03458 


Eunoe^ 

Jaines Bail (603) 924-2533 

BYTE Publications 
One PhoeniJ! Min Lane 
PaterboTDuglh.NH 0345S 


SOUTH PACIFlCi Costa Mesa. GA 
ORANGE COUNTY, 

SAN DIEGO COUNTY, UT 
Bern Dudas (714) 753-0140 
Jortalhan Sawyer (603) 924-2665 
McGtaw-HillPLiUicatiom 
15SJ5 Alton Pky. Suite 
truing, CA 927 tB 
FAX: (714) 753-8147 


Haglona] AdvwtlNng 
Brian Hlggiris (603) 924-2651 
Sariy Echawanfa (603) 024-2574 
La^ Lavme (603} 924-2637 

BYTE Putfcalions 
OnePhoenwMi Lana 
Petefbofcnigli,NH0345e 

BYTEIfitemationil Dlmct 


Btiin Per ham (603) B24-25S6 

BYTE PuWicaricins 
One Phoenhc Mill Lane 
Peterboraugh. NH 03450 


Intematfonal Advertising Sales Staff: 

McGraw-Hill Publishing Co., Wimbledon Bridge House, One Hartfieid Rood, Wimbledon, London, SWt9 3RU, England, Tel: 44 B1 5431284, Fax: 44 B1 540 3633 


GERMANY. SWITZERLANO, 
AUSTRU, united KlNGtlOli 

Rm Cordsk, Managing Orector 
Eurcpean Operaikxi? 
ChrislinaBarkjn (44 8t S456270) 
McGraviHHili PubJidungCP. 
WSmbfedon Bridge House 
One HartFieWRcad 
Wimbledon. Lontfen SW19 3RU 
England 

T«l: 44 91 543 1234 
FAX; 44 91 540 3933 
TB.EX: 992191 

JAPAN 

MasakIMori 

McGraw-Hilt PublistungCo 
Overseas Carp. 

RtxjrttTS^e 
Kasumigaeeki Bldg. 

3^2-5 Kaeumi^seki, 

Qiiyoda-Ku 
Tokyo TOO. Japan 
Tel: it 33 681 9811 
FAX: 9133591 4019 


BBIELUX 

HOHQKOHG 

AUSTRALIA 

KOREA 

8)NDAP0R£ 

Ellin Pardede 

Williflm Chu 

lanMcOontod 

Jedn-GwonSea 

Jocetyn Dominga 

Bafenburg 1QS 

Soever LM 

Hugh Anderson Pty. Ltd. 

□□□BealntBrnatinat Limilsd 

SeavexLtd. 

3437 AR Nleuwagein 

503 Wison House 

USMarkalSlreel 

Cents BuddrgfBviigMari) 

400 Orchard Hoad. 1TO-0 T 

TTie Notoerlands 

19-27 Wyncfiam SI 

Sooih Melbourne, Australia 

1 -11 Jeor^g^fervQ, CtXMrsgiiu 

Singapcfe0923 

TM; 31 34 02 46409 

CendiBl, Hong Kong 

Tit; (81) 3*996*5411 

CP O BaK46S7 

Repubk: of Singapore 

FAX: 3134 02 37644 

TMt (852) 6892010 

FAX: (61) 3-866-5862 

SbuuI, Kores 

Tkl: 85 734 9790 

FRAI4CE, ITALY 

FAX; 1652) 610-1283 

TELEX: 60604 9EVEX HX 

David Strike 

Til; (82) 2 776-2068 

FAX: (62) 2 7559660 

HLEX: 787-27117 

FAX: 85732 5129 

TELEX; REOSSSS SEAVEX 

2jefu Oauffe, Amanda SlBskatt 


Sandefl Strike Slonner 


A-Z Intemkional Sates Lid. 

TAIWAN 

WhippPtyLtd. 


PAKISTAN 

70 Chalk Farm Rbad 

SumiTwr Chien 

64 Victoria Street 

PHUIPPIHES 

Arif Safehuddin 

London NWt SAN 

Candice La 

Bo;( 109, Norih Sydney 

Luis Nunez 

\m Media S^tRvtlUd. 

England 

AoerTWPCorp 

NSW 2080. Australia 

Far East Medfe Consultants 

205.2/F , F^uorama Csrnre 

TM: 44 71264 3171 

T9-2. Lane 231. 

TW: (61} 2-622-2977 

60&B Rlfpinas Life Bldg. 

Paliina, innehBdad 

FAX; 44 71 284 3174 

Fu Hsing North Hoad 

Taipei tt>445.. Tawan 

R.O.C. 

FAX: (81) 2-922-1160 

6730 Ayala Aw 

Karachi. Pakistan 



l200lVfek^ 

TM: (02)21-526601 

ISRAEL 

INDIA 

Metro Mar^, Philippnes 

FAX: (92) 21-528-207 

DanEhifidi 

Te): (866)2 713 8959 

Rerny Misiry 

Te): (93) 2-819-1330 

FAX: (63)2-618-1974 


Ehrlldi CorTununleaticin 

FAX: (696) 2 7151650 

RcyinyMlriry AsmraaliHR Pul 1 Id 

INDONESIA 

Inrternaiktnal 


S)i innate 


Paula KelangiB 

P O Bra 11297 


561 Jam-E-JatfnshedRd 


Padtic Infer media 

TdAviv61T12, Israel 


Malunga 


t4fF., Artnaloka Bldg. 

TM: 972-52-588 245 


Ddrrtiay 400019, India 


Jalan Jend. Suditman No. 2 

T«l: 972*52-588 246 


TftI: (61)22-413-7396 


Jakaria EAjs^, Indon^ia 

FAX:972-5^565e65 


FAX: (91) 22-204-4673 


T^l: (62)21-588-911 

FAX: (62) 21-720-2999 
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Company, # Inquiry # 


EDITORIAL INDEX BY COMPANY 



Index of companisE coversd In ah Idas, columns, or news stories In this Issue, 

Each lefererxie is to the tiret pa^e ot the ehlcle or sactkin in which the company name appears. 
IS pages appear in the International and UK editions^ UK pages appear in the UK edition. 


Abbot, Foster & Hat^nmn. 19C 11S2 

Absdl, 04 1314 

Acer America. 114 

Acumen Qomputer Systems. 240 1224 

Addtech Research. 62 1274 

Ad Lib. 58 1204 

Adobe Systems, 162.269,276.84IS-3 
A£R Energy Resources. 23 
Aldus. 84iS-3 
Alfalfa Software, 68 
Alfa Software, 04UK-ie 
Alias Research, 167,106 
Alpha Software, e4UK-l9 
ALR, 114 

Amazing Technologies, 20S 
Amdek, 206 

American Megatrends, 114 
Amertcani Small Business Computers, 


1206 

1163 


1105 

1106 


190,102, S4IS 67 

Amslrad, B4UK 2 
Andest Communications. a4lS'3 
ADC International, 203 
Apple Computer. 10.23, i07 
Apricot, 114, B4UK-2 
Ashlar, 192 

AT&T, 107, 209, B4IS^7 
AT&T Graj^lcs Software Labs, 
190,260 

Atari, 263 

Atronics Intarnationel, 256 
Attitaeh Software, 60 
Austin, 04UK-17 
Autodesk, tS2,167,190,192 

Auto^rd Technology, 152 


Evolution CkMtiputing, 192 
Expert Edge Computer Systems, 
a4lS-16 

Express Newspapers, &4UK-2 


1319 MindCraft.S6 


1076 


First Computer Systems, 62 
Ruent Machines, 107 
Fuilsawa. B4IS^ 

Fujitsu, 23 


1275 


1164 

1316 


1316 


1165 

1230 


1221 

1309 


1166 

1317 


Bechtel Software, 190 1167 

Biosoft, 84 1313 

Blue Chip Technology, 6418^22 1323 

Boca Research, 64 1264 

Boh Beranah and Newman, 103 
Borland Idernatlonal, 23.65,269, 

04IS-3,84IS^7 1150 

Broderbund Software, 107 
BrowrvVI^h Publlshir>g, 275 1220 

The BSE &mpany, 65,277 1100 

1232 

Byte by Byte, 190, S4fS-57 1166 


CA[>AM, 152 

CACX^entre, 190 1169 

CADkey, 19D 1170 

CalAbCO, 04UK-17 
Califomie Institute of Technology, 

04UK<23 

Canon U.SA, 129 
Chips & Technologies, 23 
Cinema Products. 129 
Cognoa, 80 

Colorado Memory Systems. 85 
Commodore Business Machines. 

04iS-18 

Compaq Computer. 23.34,114.255 
CompuAdd.114.04UK-17 
Computer Associates I nterrrstlonal. 

190 

Computervisksn, 152.192 
Comwava, 84IS-20 
Concentric Data Systems, SO 
Conner Peripherals, 84IS-47 
Cornell Univwslty, 152 
Crw Research. 23,04IS-3 
CSS Laboratories, 277 
Crx Intemaijonai, 200 
Cyrix. 37 


Gateway 2000,114 
GBM Group. 84UK-2 
GaoWorks, 23 
Grid Systems. 114 

GTFS,e4 1311 

GW Hannaway and Associates, 372 
GW ln3trurT>en1s. 64 1285 


Handykey, 305 
Harvard Unlveraity, 152 
Hayes Microcomputer Products, S4IS-3 
Hewiett-Packard, 23,114.173.269, 

04IS^, 8415-47 
Hewlett-Packsrd/Apoilc, 152 
Hexatec Systems, 0415-38 1330 

Highly Parallel Supercomputing 
S^lams Laboratory, 23 
HitachWNissel Sangyo America, 206 1109 
Hydra Systems, 64 1263 


IBM, 23.85,107,114.240,2S9,301, 

305, 84IS-47, 04|iK-17 1153 

1225 

IBM Japan. 84tS-3 
ICare InfomnailcaeComunicaziona, 
64IS'26 1331 

Idek/I lyama North Amer tea, 203 1119 

IMC Networks. 68 1202 

Infogr^, 305 

Inmark Oevelopment, 76 1305 

Inmos, 041S-3 

InsIte Peripherals, 58 1203 

Intel, 23,37,107,114. 255, 
e4lS<]. 0418^47,04UK 2 
InterActlvo, 68 1294 

Interactive Engineering, 76 1393 

Interconnections, 72 1391 

Intergraph, 190 1174 

Inlernatbnal Microcomputer 
Softvrare, 63 1289 

ISC, 04IS-44 1341 

Iterated Systems, 23 
Ithaca Software, 152,173,190, 

6415-57 1175 

IXOS Software, 04I&34 1334 





1132 

JDR Microdevices, 64 

1282 

1308 



1140 

1% 

Kodak, B4UK-2 

Kyocera Electronics. 04UK-2 


1222 

■ 



LaserMaster, 269 

976 

1171 

Lexlcor Software. 190 

/ 1176 

1310 

Logicode Technology. 72 

1300 

1332 

Logitech, 8415-10 


1310 

Lotua Development. 23,0415-47 

u . 



1231 

1190 

1070 


MactoM Ind Paraoomp, 190, S4IS’57 1177 


1333 


Databook, 0415^7 
Oatapoint, 23 

Oayna Communicetioris, 53 
DEC, 23.04IS-3 

Dell Cornier, 114.255.84UK-17 
Dimension Technologies, 183 
Dmisbach Electromoll^w, 23 


Electrogig USA. 190.0415-57 1172 

Elonax, 114 

Enable Software, 66 1293 

Epson America, 114,305 
Ergo Computing, 62 1272 

E-Tech Research, 72 1299 

Evens & Suthertand Computer 
Company. 152 
Everex Systems, 114 

Evergreen, 72 1297 


1235 


1170 

1149 


Mannesmann Tally. 04tS-3O 
Mars Micro^tems, 283 
Martignoni Electronics. 6418-3 
MathSofi, 263 

Matrox Elactronic Systems, 190, 

04iS-57 

Maximum Storage. 85 
Mayer & Bunge Infermatica, 04IS-22 1324 
Mefko, 04IS-3 

Micro APL.84IS-38 1336 

MiemUght Systems. 84fS-14 1063 

Micm Loglca Ingenler ElectmnicB, 

8415-^ 1330 

M k;rDNat Technology. 240 1226 

Micronlcs Computers. 114 
MicrePresfi Sorted. 65 1147 

Microsoft, 23, 42, 05.107,114, 209, 
289,3Ol,04lS-3.6415-16, 

84IS-47, B4UK-2 1151 

Micmvitec, 8415-44 1 342 


Mips Technologies. 23 
Mira Imaging, 190,04IS-57 
MIT, 152 
Mitac, 114 

Mitsubishi Electronics. 206,8415-3 
Modern Medium. 190,8415-57 
Monotype. e4UK-2 
Motorola. 10,23,283 
Mouse Systems , 63 
Mylex. 114 


N - 

Nanao 206 

NASA'S Goddard Space night 
Center. 152 
NCR, 114 
nCube, 8415-3 
NEC, 23. 277 

NEC Technologies, 63. B5,208 


1166 

1170 


1111 

1180 


1113 

1152 

1277 

1146 


NewQuest Techrrohnies. 85 
New York Institute of Technology, 152 
NIghlOwl Software, 04UK-9 1016 

Nimbus Records, B4UK-2 
Norick Software, 00 1 397 

Normeml, 04IS-3 
Novell, 23.53,114 
NuTek, to 


Optiqueet, 208 
Opus, 283 


Palmdrcn>e, B5 1161 

Palm Computing, 23 

Panasonic, 260, B4UK-2 1230 

Paratech Solutions, 8415-26 1329 

Parsys. 84IS3 
Parsytoc, 841S-3 

PC-Ease.52 1273 

Percept Ive Sol uHoitb, 85 1159 

Philips Personal Information 
Products. 6415-10 1062 

Pinnacle Micro, 240 1227 

Pioneer, 64UK-2 

PIxar, 152,157,190.84iS-57 1181 

Point Line G raphics, 190 1182 

Point UneU.SA.. 192 1329 

Polaroid. 84UK-23 

Precision Visuals, 04 1312 

Prdog Development Center, 300 
Praxlm, 68 1291 

PSI Integration. 72 t206 

Psion, 64IS-47 


QMS, 63 1276 

Quarterdeck Offlr^ Systems, 

86,269,305 1155 

Quick Brown Fox, 84yK-2 


Rand. 370 

RayDream, 190 1163 

Reflection Systems. 8418-23 1328 

Rsll&ys,20B 1115 

Research Machines. 6415-18 
RivB.84IS-22 1325 


t06Q 

1118 


The Sage Group, B4UK-1& 
Sampo Corp. or America, 208 
Samsung Information Systems 
America, 208 
Sanyo. 84I&18 
Saretoga Systems, 84lS^ 
Schroff Oevelopment. 190,192. 
04IS-57 


1117 

1335 


1164 

1321 


SCM Microsystems, 6415-47 
Second Wave, 63 
Seiko Instruments U S.A., 208 
Serius, 76 

Sheffield Universltv. 84UK-0 
Siemens-Nixdorf Information. 114 
Silicon Beach Software, 190,0418-571105 
Silicon Graphics. 23,152.177. 

190.841^07 

Simplicity Computing. 277 
SaftAsltGels,84lS-23 
Softlmaga. 190,0418-57 
Solaris, 209 
Solbourne Computer, 283 
Sony Corp. of America. 129,206,240 1119 
1133 
1220 

Seta Technology. 85 1157 

Specular Intemaikmal, 190,0415-57 1188 


1270 

1110 

1306 


1106 

1233 

1329 

1167 


. _ iT-Verlag, 305 

Spyglass, 190 1169 

Stanford University, 152 
STB Systems, 65, 305 1150 

StereoGraphlcs, 183 
Stevens Scientific Products, 103 
Stingray. 76 1394 

Storw Microsystems, 04IS-23 1327 

Strata, 190 1100 

Structurai Dynamics Research. 152 
Sun Dlek, 0415-47 

Sun Microsyetems, 23,40.162.283,280 
SunSoft, 40 

SuperComputere. 64 1261 

Symantec, 05.129,04IS-3 1134 

1154 

Symblotlcs. 53 1202 

Symbolics, 190 1191 

SyT>ergistics, 114 


Tadpole Technology. 40 1077 

Tamron, 129 1135 

Tandy, 114.275,305 

Tara Visual, 190 1192 

TgU Company of America, 206 1129 

Tektronix. 183 
Telmat, 84iS-3 

Texas Insiru menus. 23.183.84F3-t0 
Texas Microsystems, 34 1199 

Thinking Machines. 04IS-3 
Thomson Digital Image. 190.8415-57 1193 
3D Studio. 187 
3D TV, 103 

3L. 8415-7 1076 

Toehiba. 04IS4I, S4iS-i8,8415^7 
Toshiba America Consumer 

Products, 208 1121 

Toshiba America tefbrmation 
Systems, 42 1200 

Toyota Motor, 8415-3 

TransTech AG. 0415-42 1340 

Triumph-Adler, 6415-16 

TVM Professional Monitor, 200 1122 


University of Galltomla at Berkeley. 152 

UnlvateityofUtah,152 

UsflfLand Software, 23 

USF^DbOtlCs, 68 1296 


1194 


976 

1123 


Vioom Systems, 19C 
Victor Technologies. ti4 
Vienna Software. 0413-20 
ViewSonic. 206 
Viglen.114,0415-18 
Visionware, 84I5-3 

Visual Engineering. 190 1196 

Visual Information Development, 190 1196 
Vltanmagesjao 1197 

w -—- 

Washington University, 177 
Waterloo Maple Software, 263 
Wavefront TechndogieB, 167,173. 

ISO, 04I&57 1198 

Western Digital, 42 

Western Syatema, 8415-20,84UK-17 1322 
Wastinghouse, 152 
WbBt Point Creative, 04UK-2 
Witlowsoft Computer Services. 

841542 1339 

WWfram Baseamh, 263 1234 

V^iwich Building Society. 84UK-2 
WordPerfect, 8415-3 
wyse Technology, 114 


Xdrox Palo Alto Research Center, B4UK-19 


Z - 

ZeoB International. 114,8415-16 

Zeus Phonsluff, 72 1302 

Zortech, 8415-7 
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REE Software 
\nstantly On-Line 

ith BYTE 

EMOLINK 


^ownioad free demo software from top publishers directly T 
your computer.. .for just the cost of a phone call! ^ 

TTE DEMOLINK lets you preview software instantly by calling the \ 

fclephone number in the city nearest you. All you need to access BYTE ' 

[EMOLINK is a PC, a modem and a telecommunications program. The ^ 
[test demo software is at your fingertips for your evaluation. / 


ill BYTE DEMOLINK today to connect with these 
ree software demos—It’s only a phone call away! 




mm 


Free Demo Download 

617 * 861 - 9767 * 



Here are the newest software 
packages available on DEMOLINK: 

AutoPACK Tutor 

A powerful interactive computer-based AutoCAD trakiing program for 
novice or experienced users. Tutor starts with an introductory module 
on the basics of AutoCAD, includes an exercise module that takes the 
user through step-by-step instructions of object snap, dimensioning, 
blocks, etc., and has a complete on-line reference system that replaces 
AutoCAD “Help" with animated examples and clear explanations. 
AutoPACK Tutor by Grabcrt Systems, Inc. 

Select the file aptdemo.exe 

TropicSoft C+’h Classes 

A set of the nx)st efficient and complete C-t-'i- classes for building 
MS-DOS Windows application interfaces. Designed to dramatically 
reduce memory and exe size, increase execution speed and reduce 
lines of code by as much as 80%. Also features the flex “C” 
programming to compile in any menwry model and run in any 
Windows mode. (Source code available.) 

Select the file tsdemojexe 


WINFAX PRO 2.0 

Send and receive laser quality faxes from any Windows 3 application 
directly to any fax device or your PC. WINFAX PRO is recognized 
by Windows as a print device so a single fax can be composed from 
within pages of different Windows applications. Specify at what date 
and time the fax will be sent, and WINFAX PRO wil send the fax to 
either one recipient or a group of recipients. Faxes can be printed or 
viewed upon receipt WINFAX PRO manages fax numbers, recipients 
and groups with its built-in phonebooks. Cover pages can be fdly 
customized to include log files. ASQI text files and fax mer;ge 
capabilities. CaH 1-800-268-6082 for more information. 

Select the file wmfax.exe 


ZylNDEX 

ZylNDEX, by ZyLAB Corp.. is the premiere text retrieval system for 
DOS and Windows. Search thousands of documents in seconds, 
regardless of where docunoents are bcated or with what word 
processor they were created. 

Select the file zyind€x.exe 

DEMOLINK Windows 

Use our new Windows front-end software to automate your 
DEMOLINK sessions. 

Select the file dlwin.exe 


‘Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud, 
8 data bits, 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicapo Denver Los Angeles New York San Francisco Toronto Washington. DC 

312 - 618-1071 303 - 220-0328 213 - 383-9856 212 - 797-5620 415 - 434-4510 416 - 960-3187 202 - 463-4920 


Other Software Packages Available: 
ASQ, by Quaktas 
C-H-ZViews, CNS, Inc. 

C-Scape with Look & Feel, Uant Software Corp. 
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HUGH KENNER 

The Methods of Madness 

Game theory, nuclear weapons, and real life 


C hess, John von Neumann affirmed, is not a game. No, 
“Qiess is a well-defined form of compulation. You may 
not be able to work out the answers, but in theory there 
must be a solution, a right procedure for any position.” The 
same is true of tic-tac-toe, where it’s easy to show, by 
exhausting the possibilities, that with error-free play you can al¬ 
ways force a draw. The possible moves in chess are likewise fi¬ 
nite; working them out, though tedious, would be simple, were the 
universe so constructed as to afford enough time. So the ideal 
chess encounter is predetermined, although after several cen¬ 
turies we’re still unsure whether its end would be victory for 
White or a draw. For no such encounter has ever been played 
clear through. Every match on record has ended prematurely be¬ 
cause someone blundered; hindsight can always show what he or 
she should have done. 

But real games, unlike chess, resemble real life. “Real life 
consists of bluffing, of little tactics of deception, of asking your¬ 
self what is the other man going to think I mean to do.” 

Even so, assuming ideally rational players—a large assump¬ 
tion—^game theory remains a branch of mathematics, if not of 
computation. In William Poundstone’s paraphrase, a von Neu¬ 
mann “game” is “a conflict situation where one must make a 
choice knowing that others are making choices too, and the out¬ 
come of the conflict will be determined in some prescribed way 
by all the choices made.” (Poker, a game, makes you weigh what 
others may be guessing you may be thinking. Chess, a computa¬ 
tion, makes all choices sequential. Black deciding a move after 
seeing what White did. It’s a subtle but decisive distinction.) 

In their 1944 Theory of Games and Economic Behavior^ von 
Neumann and Oskar Morgenstem were able to show that in any 
two-player game so defined, and provided the players* interests 
are completely opposed, there is always at each step a rational 
course of action, leaving each player satisfied in hindsight that he 
or she couldn’t have played better. 

Poundstone’s Prisoner s Dilemma weaves together a sketchy 
but arresting life of John von Neumann, an unfolding exposi¬ 
tion of game theory, inside looks at the Rand Corp., vignettes 
of the cold war, and more, tlie better to show us what grip the the¬ 
ory may offer on what we’ve all been through in the past 50- 
odd years. Page by page, it’s clear and vivid. And what emerges 
with great clarity is this: The famous von Neumann-Morgen- 
stem theory is a special case. For in the real world, players’ in¬ 
terests are seldom opposed with mathematical decisiveness. (We 
didn’t want to lose the cold war. But we also didn’t want the 
likely cost of winning; for instance, having New York zapped. Nor 
did we savor gloating over an atomized foe; think of the moral and 
economic cost of just picking up the pieces.) 

Cheating, which undermines the common good, can also offer 
the richest payoff. That’s the heart of much poker strategy (which 
reduces to judicious bluffing, if only we had a way to define ju¬ 


dicious). It’s also why real estate law provides for something 
called escrow. 

Pul poker principles into a different scenario, and you have 
Prisoner’s Dilemma. Three of us are in jail for a year, on some mi¬ 
nor conviction. But the lawpeople feel sure we conspired at some¬ 
thing major. So they offer us each a deal: Testify, and go free; 
leave your buddies to stew for five years. Or stay mum, and just 
finish your one-year sentence. Now: What’s my best strategy? 

Testifying carries the best payoff, but only if I’m the first to 
choose it. Staying mum is next best, but only if both buddies 
stay mum. too. And I’m worst off staying loyally mum while 
a buddy squeals. So everything depends on my guessing right 
about the guesses of two other people, who are meanwhile fran¬ 
tically guessing about me. And the poker analogy starts to break 
down, because this is a one-time situation. With a weak poker 
hand, you can bluff at intervals and perhaps come out ahead sta¬ 
tistically. 

A preemptive strike at the U.S.S.R., which masters of ab¬ 
straction as different in temperament as John von Neumann and 
Bertrand Russell were urging in the late 1940s, would have been 
a one-time event likewise. Doubtless, men in the Kremlin were 
urging a preemptive strike against the U.S. It’s not surprising 
dial Prisoner’s Dilemma theory was pioneered at Rand, where an 
early project was selecting choice Soviet targets, or that in 1971, 
Rand’s Martin Shubik published a fiendish complication, the 
Dollar Auction. 

The bidding starts at a cent, and a dollar bill goes to the high¬ 
est bidder. But the 5err?nJ-highest bidder must pay the amount of 
his or her bid and receive nothing. So once bidding gets up to $1, 
someone has a stake of 99 cents to protect, and by offering $ 1.01, 
he or she may confine the loss to just 1/99 of that! But then some¬ 
one else must lose a whole dollar or else up the ante to $ 1.02. And 
how long may such craziness go on? On some trials, as high as 
four or five times the prize, the last bidder paying $5 (a net loss 
of $4) to leave his or her rival losing $4.99. Poundstone adduces 
a Saddam Hussein speech of January 1991 (“Our losses are now 
so great that we must fight to the end.’’). Is this madness? Try a 
Dollar Auction, and watch the madness spread through a phalanx 
of Ph.D.’s. ■ 

Prisoner s Dilemma, William Poundstone, Doubleday, 1991, 
$22, 290 pp„ ISBN 0-385-41567-2. 


Hugh Kenner is Franklin and Callaway Professor of English at 
the University of Georgia. He writes for publications ranging 
from the New York Times to Art & Antiques. His recent books 
include Mazes and Historical Fictions. You can contact him on 
BD( as "hkenner.** 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Where Do You Go for Help When 

You're the Expert? 

BIX - the On-Line Service for 
People Who Know Computers! 



G et answers, 

advice and code 
from top 
programmers, 
designers, and consultants. 
BIX is home to hardware and 
software engineers, systems 
designers, independent 
consultants, technology buffs 
and computer industry 
celebrities. All sharing 
information on their favorite 
subject ... computing! 

And the resources on BIX 
are substantial. 

More High-Quality Tools 
and Information on BIX. 

Our software libraries 
are packed with the latest 
high-quality tools, programs 
and code to help you do a 
better job. So, whether you're 
looking for a special utility, 
TSR, highly qualified advice 
or just stimulating 
conversation, you'll find 
it on BIX. 


Get Answers in These 
Conferences and Many Others: 

Borland Borland International 
official teclmical 
support 

c.plus.plus Discuss the C++ 
programming 
language 

ibm.windows IBM/Microsoft 
Windows 

ibm.os2 OS/2 Operating 
System 

ibm.util$ Utility software for 
IBM Computers 

microsoft Products from 
Microsoft 


Subscribe to BIX On-line 
for Only $39 a Quarter Now! 

Just set your telecom¬ 
munications program for full 
duplex, 2400 or 1200 baud, 

7 bits, even parity, 1 stop bit. 
Get your Visa, MasterCard, 
or American Express card 
ready. Have your modem call' 
617-861-9767*, enter "bix"at 
the prompt. When you are 
prompted for "Name?" enter 
"bix.deal" and complete 
on-line registration. 

Money-Back Guarantee! 

Try BIX for 30 days and if 
you're not completely satisfied, 
call Customer &rvice and we'll 
refund your subscription fees. 
But if you decide BIX is for 
you, well give you an 
additional 30 days on your 
annual subscription. 


'Comiect to BIX locally via BT lymnet^call 800-336-0149 for your local access number; fees are outlined on-line. Bix handles billing for BT Tymnet 
connect fees. Other access available. Call BIX at 800-227-2983 or 617-3544137 for more mformadon. 
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STEVE 

MOORE 


Digital Deceptions 


I magine for a momenl that we are in the midst of the 
1996 presidential campaign. A candidate is making 
a televised speech. A technologist hired by the op¬ 
posing campaign is grabbing the video signal and 
modifying it in real time, making the candidate look 
pale, nervous, ynphotogemc...unelectabie. Perhaps even 
the very words the candidate utters are being subtly al¬ 
tered, along with the facial movements that correspond 
with them. 

No way, you say? Think 
again. The technology exists 
today to intercept an analog 
video signal and its sound 
track, digitize them, edit them 
in real time, and send them 
back into the analog world with so little delay that no 
one is the wiser. Real-time, on-line image and sound¬ 
track crunching is now possible. 

Seeing is no longer believing, and no videotape or 
photograph can be considered evidence of tlie truth. The 
editors who are the gatekeepers of the world's print and 
electronic media must attain new levels of vigilance to 
protect their audiences from digital deceptions. Beyond 
safeguarding the truth, society must deal with privacy 
issues when the elements of an individual’s person¬ 
ality—his or her image and voice—^become digital com¬ 
modities. 

Modifications to chemical-based film have usually 
been detectable, but modifications to digital images are 
virtually impossible to detect. What tools will the gate¬ 
keeper have to detect a deception when .someone wants to 
subject a 1996 presidential candidate to embarrassment? 

Digital deceptions arenT limited to the subtleties of 
real-time video manipulation. Why not apply the disci¬ 
plines of synthetic acting and off-line video editing to 
come up with a videotape that shows a certain male can¬ 
didate inviting a known call girl into his limousine? From 
there, if s a simple step to send damning videotapes to the 
print and broadcast media—anonymously, of course. 

Synthetic actors will be a reality by 1996. An early 
demonstration came at the ACM SIGGRAPH con¬ 
ference, when two actors who never appeared in the same 
film—Humphrey Bogart and Marilyn Monroe—appeared 
together in Toronto, where neither had ever shot a scene. 
Their faces and voices left no doubt as to their identi¬ 
ties. Yes, the polygons on the surfaces of their computer- 
modeled faces gave them away. But if s just a matter of 
time before such artifacts are eliminated and photo-real¬ 
istic synthetic acting becomes commonplace. 


The use of realtime 
video manipulation 
could redefine reality 


Sound manipulation is here now. Technicians can dig¬ 
itally sample and reproduce the sound of a musician’s 
instrument or a singer’s voice at will. Just ask Michael 
Jackson about that annoying commercial that used his 
voice without his permission. 

The technology also has its upside: Video editing and 
synthetic acting may revolutionize Hollywood by elim¬ 
inating the need to bring back actors, extras, and camera 
crews to reshoot movie scenes. Just tell the video com¬ 
puter to capture the actors’ images and voices and then 
manipulate them according to software scripts. This can 
go on for as long as the director wants to sit in front of a 
keyboard and screen. 

And here’s a real-time video-editing application in the 
medical realm. According to Steve Elliott of GW Han¬ 
naway and Associates, a computer graphics lab in Boul¬ 
der, Colorado, everyone has a “hole” in their vision at the 
point where the optic nerve attaches to the eye. The eyes' 
smart input devices and the brain’s computing power 
automatically mask this naturally occurring blank spot. 
But some people suffering from retinal failure have an ad¬ 
ditional visual blank spot that the brain can’t deal with. 

What to do? Just have the patient wear stereo video 
glasses that di.splay a real-time distortion pattern that 
fools the eye and brain into thinking that this extra blank 
spot is a second optic nerve hole. The brain says, “OK, 
I’ve seen this type of pattern before,” and deals with it. 

Are real-time image modification, synthetic acting, 
and other digital video technologies a blessing or a curse? 
That depends on the answers to questions such as these: 
Who will police the use of a person's image and voice for 
purposes that person doesn’t condone? What laws will 
cover such abuses? Call it virtual reality, call it data 
slurping, or call it morphing, the implication is the same: 
Elvis may yet sing and act again. 

Remember, it was only an aural virtual reality that 
caused a panic in the U.S. in 1938, when Orson Welles 
presented his famous radio broadcast of H. G. Wells’s 
The War of the Worlds. Imagine the impact today if TV 
viewers saw a spacecraft land at the White House right in 
front of the president. 

Finally, who will train the government security forces 
of the future to contravene the virtual video terrorists of 
the future? It’s worth thinking about, ■ 


Moore is a free lance author in Wellesley, Massa¬ 
chusetts^ His ideas form the basis for his recently com¬ 
pleted hut not-yet-published novel The Virtual Cam¬ 
paign. You can reach him on BIX c/o ** editors. ” 
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CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD-i 
AND MONITOR USING... 


COMMANDER 





• select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• NO external power 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot™" Feature 
boots attached 
computers without 
operator Intervention 

• Shows PC power status 


• PS/2 Mouse support 
available 


• Each unit accommodates 
from 2 to 8 PCs 


• up to 12 units can 
be cascaded 


• Mounting Kit available 
for 19" and 24" rack 
installation 


Dealer program Available 


cybex Corporation 

2800-H Bod Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 ^ 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines corp. 
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And manage your server disk, too! 


Mountain®, the leader in tape storage management now 
makes network storage management easier. Mountain’s 
FileWiiard® for FileSafe® is the breakthrough you’ve 
needed in Novell® NetWare® file server management. Get 
30% of your server disk space back tlie first time you use 
FileWizard for FileSafe, and analyze your server to see how 
it is being used. 


Mountain combines the analysis, grooming, and archiving 
functions of the widely acclaimed FileWizard with the 
securit)' of Mountain’s award winning FileSafe tape 
subsystems. FileWizard for FileSafe provides a powerful data 
management solution for today’s Novell NetWare file 
servers, Automate archiving files to Mountain’s FileSafe 
t^e subsystems and retrieve them off tape with the 


FileWizard for FileSafe brings you: 

• Server Grooming 

• File Migration and 
Archiving 

• Server Storage Analysis 
& Reporting 

• Archive Librarian 




FileWizard for FileSafe 
wrbwith all of 
Mountain’s FibSafe 
subs^'stems. And it comes in 
one, three, and eigfu server 
versions. 


f I ‘ .r r 

irri'^na loiaaaL'tHpirws iin , nitSfiirm*i 


FileWizard for FileSafe Librarian. 


Aui^^mi^teyourReiriet^ 


Call 408-379-4300 (USA) or 
44-276-686454 (EUROPE) for more 
information. 
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